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Consult ''Contents'' for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 

7 5 agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or students; 
for specialists in wildlife management, waste disposal, or pollution control. 


This is a publication of the National Cooperative Soil Survey, a joint effort 
of the United States Department of Agriculture and agencies of the States, 
usually the Agricultural Experiment Stations. In some surveys, other Federal 
and local agencies also contribute. The Soil Conservation Service has leader- 
Ship for the Federal part of the National Cooperative Soil Survey. In line with 
Department of Agriculture policies, benefits of this program are available to 
all, regardless of race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1968-74. 
Soil names and descriptions were approved in 1975. Unless otherwise indicated, 
statements in the publication refer to conditions in the survey area in. 1975. 
This survey was made cooperatively by the Soil Conservation Service and the 
Oklahoma Agricultural Experiment Station. It is part of the technical 
assistance furnished to the Tulsa County Conservation District. 

Soil maps in this survey may be copied without permission, but any enlarge- 
ment of these maps could cause misunderstanding of the detail of mapping and 
result in erroneous interpretations. Enlarged maps do not show small areas of 
contrasting soils that could have been shown at a larger mapping scale. 
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Foreword 


The Soil Survey of Tulsa County contains much information useful in any 
land-planning program. Of prime importance are the predictions of soil 
behavior for selected land uses. Also highlighted are limitations or hazards to 
land uses that are inherent in the soil, improvements needed to overcome these 
limitations, and the impact that selected land uses will have on the environ- 
ment. 

This soil survey has been prepared for many different users. Farmers, 
ranchers, foresters, and agronomists can use it to determine the potential of 
the soil and the management practices required for food and fiber production. 
Planners, community officials, engineers, developers, builders, and homebuyers 
ean use it to plan land use, select sites for construction, develop soil resources, 
or identify any special practices that may be needed to insure proper per- 
formance. Conservationists, teachers, students, and specialists in recreation, 
wildlife management, waste disposal, and pollution control can use the soil sur- 
vey to help them understand, protect, and enhance the environment. 

Many people assume that soils are all more or less alike. They are 
unaware that great differences in soil properties can occur even within short 
distanees. Soils may be seasonally wet or subject to flooding. They may be 
shallow to bedrock. They may be too unstable to be used as a foundation for 
buildings or roads. Very clayey or wet soils are poorly suited to septic tank ab- 
sorption fields. A high water table makes a soil poorly suited to basements or 
underground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the lo- 
eation of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

We believe that this soil survey can help bring us a better environment 
and a better life. Its widespread use can greatly assist us in the conservation, 
development, and productive use of our soil, water, and other resources. 


State Conservationist 
Soil Conservation Service 
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normal monthly accumulation is used to schedule single or 
successive plantings of a crop between the last freeze in 
spring and the first freeze in fall. 

Of the total annual precipitation, 25 inches, or 64 per- 
cent, usually falls during the period April through Sep- 
tember, which includes the growing season for most 
crops. Two years in 10, the April-September rainfall is 
less than 18 inches. The heaviest 1-day rainfall during the 
period of record was 7.54 inches at Pawhuska on July 27, 
1963. Thunderstorms number about 55 each year; 22 occur 
in summer. 

Average seasonal snowfall is 10 inches. The greatest 
snow depth at any one time during the period of record 
was 10 inches. On the average, 3 days have 1 inch of snow 
on the ground, but the number of days varies greatly 
from year to year. 

The average relative humidity in midafternoon is about 
55 percent. Humidity is higher at night in all seasons, and 
the average at dawn is about 80 percent. The percentage 
of possible sunshine is 70 percent in summer and 54 per- 
cent in winter. Prevailing winds are southerly. Average 
windspeed is highest, 13 miles per hour, in March. 

Tornadoes and severe thunderstorms occur occasionally 
but are local and of short duration. Damage varies and is 
spotty. Hailstorms occur at times during the warmer part 
of the year but in an irregular pattern and in only small 
areas. 


Settlement and Development 


Cherokee Indians were the early settlers of the area 
that now is Tulsa County. Land was allotted to the Indi- 
ans on the basis of its cash value; the largest allotments 
were in areas of the rolling, timbered soils. Land could 
also be leased for farming subject to the supervision of 
the Indian agency. The sale or lease of the land brought 
farmers into the county. 

Most of these new settlers farmed a small subsistence 
acreage. Cotton, grain sorghums, peanuts, small grains, 
and alfalfa hay were the major cash crops; other crops 
were grown only to feed horses, mules, hogs, chickens, 


1 


TULSA COUNTY is in the northeastern part of 
Oklahoma (see facing page). The county is bounded on the 
west by Osage and Creek Counties; on the north by 
Pawnee, Osage, and Washington Counties; on the east by 
Rogers and Wagoner Counties; and on the south by 
Wagoner and Okmulgee Counties. Tulsa, the county seat, 
is in the central part of the county. The county has an 
area of 376,320 acres, or 588 square miles. 


General Nature of the County 


Additional information about the soil survey area is 
given in this section. It will be most useful to persons not 
familiar with Tulsa County. It describes the climate, set- 
tlement and development, relief and drainage, natural 
resources, and transportation and industry. 


Climate 


The consistent pattern of climate in Tulsa County is 
one of cold winters and long, hot summers. Heavy rains 
occur mainly in spring and early in summer, when moist 
air from the Gulf of Mexico interacts with drier continen- 
tal air. The annual rainfall is normally adequate for 
wheat, soybeans, and all other grain crops. 

Table 1 gives data on temperature and precipitation for 
the survey area, as recorded at Tulsa, Oklahoma, for the 
period 1951 to 1974. Table 2 shows probable dates of the 
first freeze in fall and the last freeze in spring. Table 3 

. provides data on length of the growing season. 

In winter the average temperature is 39 degrees F, and 
the average daily minimum is 28 degrees. The lowest 
temperature on record, -5 degrees, occurred at Tulsa on 
December 23, 1968. In summer the average temperature 
is 81 degrees, and the average daily maximum is 91 
degrees. The highest temperature, 112 degrees, was 
reeorded on July 14, 1954. 

Growing degree days, shown in table 1, are equivalent 
to "heat units." Beginning in spring, growing degree days 
accumulate by the amount that the average temperature 
each day exceeds a base temperature (50 degrees F). The 
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Wildlife and game live outside of the metropolitan area. 
Quail, dove, rabbit, and duck are hunted in season. Fish- 
ing is mostly in the Keystone Reservoir, the Arkansas 
River, and farm ponds. 

In the survey area, sand is obtained from the soils ad- 
jacent to the Arkansas River. Waterwashed sand is taken 
from the streambed. 

A good mineral resource in the county is bituminous 
coal. The eoal fields, however, are mostly inactive. 

The Keystone Reservoir, Arkansas River, and nu- 
merous small ponds attract thousands of visitors each 
year. Visitors are most numerous in the Keystone Reser- 
voir area during the spring and summer. 


Transportation and Industry 


Railroads, state and federal highways, and county roads 
form a network of transportation facilities in the county. 
The Midland Valley and Atchison-Topeka and Santa Fe 
Railroads transect the county north and south, and the 
Missouri-Kansas-Texas and St. Louis-San Francisco Rail- 
roads furnish transit east and west. U.S. Highway 64 and 
State Routes 51, 67, 33, and 20 extend east and west 
across the survey area, and U.S. Highways 169 and 75 
and State Routes 11 and 97 are the main north-south 
roads. U.S. Highway 66 and Interstate Highway 44 cross 
the county from southwest to northeast. In farm areas, 
paved county roads provide access to state and Federal 
highways. 

Small grains, sorghum, vegetables, soybeans, timber, 
and livestock are marketed in the county. Most of the 
grain is shipped by rail or truek or through the Port of 
Catoosa. Limestone is mined commercially in the east- 
central part of the county. Most of the industries are 
based on coal, oil, recreation, or commerce and are located 
near Tulsa. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
ean be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, ` 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material,. 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristies of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more distant. 
Thus, through correlation, they classified and named the 
Soils according to nationwide, uniform procedures. 


and beef and milk cattle. Some farmers sold their land 
because they found that they could not make a living on 
it. Farmers in other areas acquired these lands, and farm 
units increased in size. Farmers specialized in certain 
types of crop and livestock enterprizes to more efficiently 
manage larger farm units. They became more mechanized, 
started using irrigation to supplement moisture needs of 
field crops, and converted old cultivated areas to tame 
pasture. 

One large reservoir was built on the Arkansas River 
for municipal and industrial purposes. Some industries 
were established. 


Relief and Drainage 


The soils of Tulsa County, except for those on the pan- 
handle, are predominantly nearly level through gently 
sloping; more strongly sloping soils are along 
drainageways. Soils in the panhandle in the western part 
of the county are predominantly gently sloping through 
steep. The general slope is from north to south. The Ar- 
kansas and Caney Rivers drain most of the county. Bird, 
Joe, Polecat, Hominy, Snake, Mingo, and Duck Creeks are 
the main tributary streams. The rivers and creeks have 
entrenched to a depth of about 20 to 100 feet. 

Landforms in the county include prairies, woodlands, 
and flood plains. The prairies and woodlands are on di- 
vides between nearly level through gently sloping flood 
plains, which range from 200 feet wide along the smallest 
streams to about 3 miles wide along some of the rivers. 
The slopes that extend into the flood plains are strongly 
sloping through steep. 


Natural Resources 


The soil is one of the most important natural resources 
in the county. It produces grass for livestock, timber, 
crops, and mineral resources that are necessary to sustain 
a substantial part of the economy in the county. I 

The water supply for the city of Tulsa comes mostly 
from Spavinaw and Eucha Lakes in Delaware County, 
Oklahoma. The water supply for suburban areas of Tulsa 
and for other towns and communities comes mainly from 
wells and small reservoirs. Hydroelectric and flood con- 
trol reservoirs furnish recreation and electricity. Farm 
ponds supply water for livestock. 

Income from the sale of timber has been considerably 
reduced in recent years. Most of the timber has been 
eulled, and the trees that were left to propagate new 
stands are of poor quality. The timber is used mostly for 
lumber. 

Pockets of oil are scattered throughout the county. Oil 
furnishes additional income and provides jobs for the 
community. 

Limestone is the most common surface mineral It is 
mined in the east-central part of the county for roads and 
for industrial and commercial purposes. 
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Because of its small seale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure; the 
kinds of soils in any one soil unit ordinarily differ from 
place to place in slope, depth, stoniness, drainage, or other 
characteristics that affect their management. 

Land area makes up about 97 percent of the county and 
water area makes up about 3 percent of the county. 


Deep to Moderately Deep, Loamy, Well 
Drained to Somewhat Poorly Drained Soils on 
Uplands 


The four associations in this group make up 58 percent 
of Tulsa County. The soils are mainly used for field crops, 
but some areas are used for taine pasture. 


1. Dennis-Bates Association 


Deep and moderately deep, very gently sloping through 
sloping, moderately well drained or well drained, loamy 
sois that have a loamy or clayey subsoil over clayey 
sediments or sandstone; on uplands 


This association makes up about 29 percent of the coun- 
ty. About 67 percent is Dennis soils, and 5 percent is 
Bates soils. The remaining soils include Carytown, 
Coweta, Kanima, Okemah, Parsons, and Radley soils and 
Pits and Urban Land. 

Dennis soils are deep, very gently sloping through 
gently sloping, and moderately well drained. They have a 
loamy surface layer and a loamy and clayey subsoil over 
clayey sediments. They are slowly permeable. 

Bates soils are moderately deep, very gently sloping 
through sloping, and well drained. They have a loamy sur- 
face layer and a loamy subsoil over sandstone. They are 
moderately permeable. 

About 40 percent of this association is cultivated, and 
50 percent is in tame pasture. The rest is in native grass 
and urban areas. The main crops are tame pasture plants, 
small grains, grain sorghum, and soybeans. Some areas 
are in native grass. 

The main management needs are controlling soil loss 
through erosion and maintaining soil tilth and fertility. A 
good cropping system with proper residue management. is 
beneficial for all soils under cultivation. Terracing and ad- 
ding fertilizer to increase plant residue help protect the 
soil from erosion. 


2. Okemah-Parsons Association 


Deep, nearly level, moderately well drained and 
somewhat poorly drained, loamy soils that have a loamy 
or clayey subsoil; on uplands 


This association makes up about 15 percent of the coun- 
ty. About 36 percent is Okemah soils, and 13 percent is 
Parsons soils. The remaining soils in this association in- 
clude Carytown, Dennis, and Radley soils and Oil-waste 
land, Pits, and Urban land. 


After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photographs 
show woodlands, buildings, field borders, roads, and other 
details that help in drawing boundaries accurately. The 
soil map at the back of this publication was prepared 
from aerial photographs. 

The areas shown on a soil map are called soil mapping 
units. Some mapping units are made up of one kind of 
soil, others are made up of two or more kinds of soil, and 
a few have little or no soil material at all. Mapping units 
are discussed in the section “Soil Maps for Detailed 
Planning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for en- 
gineering tests. The soils are field tested, and their in- 
terpretatons are modified as necessary during the course 

„of the survey. New interpretations are added to meet 
loeal needs, mainly through field observations of different 
kinds of soil in different uses under different levels of 
management. Also, data are assembled from other 
sources, such as test results, records, field experience, and 
information available from state and local specialists. For 
example, data on crop yields under defined practices are 
assembled from farm records and from field or plot ex- 
periments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed in- 
formation then needs to be organized so that it is readily 
useful to different groups of users, among them farmers, 
managers of rangeland and woodland, engineers, planners, 
developers and builders, homebuyers, and those seeking 
recreation. 


General Soil Map for Broad Land Use 
Planning 


The general soil map at the back of this publication 
shows, in color, the soil units for broad land use planning 
described in this survey. Each soil unit is a unique natural 
landscape that has a distinct pattern of soils and of relief 
and drainage features. A unit typically consists of one or 
more soils of major extent and some soils of minor extent. 
It is named for the major soils. The kinds of soil in one 
unit can occur in other soil units, but in a different pat- 
tern. 

The map provides a broad perspective of the soils and 
landscapes in the survey area. It provides a basis for 
comparing the potential of large areas for general kinds 
of land use. Areas that are generally suitable for certain 
kinds of farming or other land uses can be identified on 
the map. Likewise, areas of soils having properties that 


are distinctly unfavorable for certain land uses can be 
located. 
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Newtonia soils are deep, very gently sloping or gently 
Sloping, and well drained. They have a loamy surface 
layer and a loamy or clayey subsoil over loamy and clayey 
sediments. They are moderately permeable. 

Catoosa soils are moderately deep, very gently sloping 
through strongly sloping, and well drained. They have a 
loamy surface layer and a loamy subsoil over limestone. 
They are moderately permeable. 

About 60 percent of this association is in tame pastures. 
The main field crops are small grains, grain sorghum, and 
soybeans. Some areas are in native grasses and are used 
for range or hay. 

The main management needs are to maintain soil tilth 
and fertility and to protect the soil from erosion. Erosion 
ean be reduced by terracing, contour farming, and fertiliz- 
ing to increase crop residue. Excessive tillage needs to be 
avoided. 


Deep, Loamy or Clayey, Well Drained to 
Poorly Drained Soils on Flood Plains 


The two associations in this group make up 21 percent 
of Tulsa County. The soils are mainly used for field crops 
and tame pastures, but some areas are wooded. 


5. Osage-Wynona Association 


Deep, nearly level, poorly drained and somewhat poorly 
drained, loamy or clayey soils that have a loamy or 
clayey subsoil over loamy or clayey sediments; on flood 
plains 


This association makes up about 12 percent of the coun- 
ty. About 32 percent is Osage soils, and 29 percent is 
Wynona soils. The remaining soils include Cleora and 
Radley soils and Urban land. 

Osage soils are deep, nearly level, and poorly drained. 
They have a clayey surface layer and subsoil. They have 
very slow permeability, and they are flooded occasionally 
for very brief periods. 

Wynona soils are deep, nearly level, and somewhat 
poorly drained. The surface layer and upper part of the 
subsoil are loamy. and the lower part of the subsoil is 
loamy or clayey. They have moderately slow. permeability 
and are flooded occasionally for very brief periods. 

Most of these soils are used for tame pasture. About 30 
percent of this association is farmed to small grains, grain 
sorghum, and soybeans. About 30 percent of this associa- 
tion is wooded. 

The main concerns of management are flooding, wet- 
ness, slow water intake, and soil tilth. Planting of spring 
crops needs to be delayed until after the common flood 
periods to prevent excessive loss of soil. These soils 
respond to a good cropping system, drainage, fertilizers, 
and residue management. 


6. Choska-Severn Association 


Deep, nearly level, well drained, loamy soils over loamy 
and sandy material; on flood plains 


Okemah soils are deep, nearly level, and moderately 
well drained. They have a loamy surface layer, the upper 
part of the subsoil is loamy or clayey, and the lower part 
of the subsoil is clayey. They are slowly permeable. 

Parsons soils are deep, nearly level, and somewhat 
poorly drained. They have a loamy surface layer and a 
clayey subsoil. They are very slowly permeable. 

About 40 percent of this association is cultivated, and 
50 percent is in tame pastures. The rest is in native grass. 
The main field crops are small grains, grain sorghum, and 
soybeans. 

The main management needs are surface drainage and 
maintaining soil tilth, water intake, and fertility.. A good 
cropping system with proper residue management is 
beneficial for these soils. In wet areas draining surfaces 
by directing the rows is usually sufficient for good plant 
growth. Excessive tillage needs to be avoided. 


3. Okay-Kamie Association 


Deep, nearly level through sloping, well drained, sandy or 
loamy soils that have a loamy subsoil over loamy sedi- 
ments; on uplands 

This association makes up about 7 percent of the coun- 
ty. About 47 percent is Okay soils, and 32 percent is 
Kamie soils. The remaining soils include Glenpool, Larton, 
and Tullahassee soils and Urban land and water areas. 

Kamie soils are deep, very gently sloping through slop- 
ing, and well drained. They have a sandy or loamy surface 
layer and a loamy subsoil over loamy sediments. These 
soils are moderately permeable. 

Okay soils are deep, nearly level through gently slop- 
ing, and well drained. They: have a loamy surface layer 
and a loamy subsoil over loamy sediments. 

Most of these soils are used for tame pastures, small 
grains, grain sorghum, soybeans, and vegetable crops. A 
few areas are in native grass or woodland. 

The main management needs are controlling erosion 
and maintaining soil tilth and fertility. The soils can be 
properly managed by using a good cropping system, by 
residue management, and by contour farming and ter- 
races on slopes exceeding 1 percent. 


4. Apperson-Newtonia-Catoosa Association 


Deep, very gently sloping and gently sloping, moderately 
well drained and well drained, loamy soils that have a 
loamy and clayey subsoil over loamy or clayey sediments 
or limestone; on uplands 


This association makes up about 7 percent of the coun- 
ty. About 24 percent is Apperson soils, 21 percent is 
Newtonia soils, and 8 percent is Catoosa soils. The 
remaining soils include Dennis, Kanima, Lula, Radley, and 
Shidler soils and Pits, Rock outcrop, and Urban land. 

Apperson soils are deep, very gently sloping or gently 
sloping, and moderately well drained. They have a loamy 
surface layer and a loamy or clayey subsoil over 
limestone. They are slowly permeable. 
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These soils are not generally suitable for cultivation. 
Proper grazing, controlling weeds, and protection from 
fire improve the quality of native grasses. Fertilizing 
tame pasture plants increases the amount of forage, im- 
proves the quality of grass, and protects the soil from 
erosion. 


8. Niotaze-Darnell Association 


Moderately deep to shallow, gently sloping through steep, 
somewhat poorly drained or somewhat excessively 
drained, gravelly to stony, loamy soils that have a 
gravelly to stony, clayey or loamy subsoil over shale or 
sandstone; on uplands 


This association makes up about 9 percent of the coun- 
ty. About 64 percent is Niotaze soils, and 22 percent is 
Darnell soils. The remaining soils are Enders, Hector, and 
Linker soils and Urban land. 

Niotaze soils are moderately deep, gently sloping 
through steep, somewhat poorly drained, and gravelly to 
stony. They have a loamy surface layer and a clayey or 
loamy subsoil over shale. They are slowly permeable. 

Darnell soils are shallow, gently sloping through steep, 
somewhat excessively drained, and gravelly or cobbly. 
They have a loamy surface layer and a loamy subsoil over 
sandstone. Théy are moderately rapidly permeable. 

About 75 percent of this association is in woodland and 
range. Most of the rest is in tame pastures. 

The main concerns of management are steep slopes, 
rockiness, and shallowness of soil to shale or sandstone. 
Quality of native grasses can be maintained or improved 
by proper grazing, controlling brush, and protection from 
fire. Trees on these soils are used for firewood and are 
not generally suitable for commercial production. 


9. Enders-Hector Association 


Deep to shallow, very gently sloping through steep, well 
drained, gravelly to stony, loamy soils that have a 
gravelly to stony, loamy or clayey subsoil over shale or 
sandstone; on uplands 


This association makes up about 1 percent of the coun- 
ty. About 50 percent is Enders soils, and 30 percent is 
Hector soils. The remaining soils include Darnell, Eram, 
Linker, Niotaze, and Radley soils. 

Enders soils are deep, gently sloping through steep, 
and well drained. They have a loamy surface layer and a 
loamy or clayey subsoil over shale. They are very slowly 
permeable. 

Hector soils are shallow, very gently sloping through 
steep, well drained, and gravelly to stony. They have a 
loamy surface layer and a loamy subsoil over sandstone. 
They are moderately rapidly permeable. 

About 85 percent of this association is in woodland and 
range. Most of the remaining acreage is in tame pastures. 

The main concerns of management are steep slopes, 
rockiness, and shallowness of soil to sandstone. Quality of 
native grass can be maintained or improved by proper 


This association makes up about 9 percent of the coun- 
ty. About 38 percent is Choska soils, and 28 percent is 
Severn soils. The remaining soils include Kiomatia, Lata- 
nier, and Mason soils and Urban land. 

Choska soils are deep, nearly level, and well drained. 
They have a loamy surface layer over loamy and sandy 
underlying material These soils are moderately permea- 
ble, and they are flooded rarely for very brief periods. 

Severn soils are deep, nearly level, and well drained. 
They have a loamy surface layer over loamy and sandy 
underlying material These soils are moderately rapidly 
permeable, and they are flooded rarely for very brief 
periods. 

Most of the soils in this association are used for 
Soybeans, grain sorghum, small grains, vegetables, and 
tame pastures. About 35 percent of the association is used 
for cultivated erops, 30 percent for tame pastures, 10 per- 
cent for woodland and wildlife, and 5 percent for urban 
development. 

The main management needs for these soils are main- 
taining soil structure and fertility. These soils respond to 
a good cropping system, fertilizers, and residue manage- 
ment. 


Shallow to Deep, Loamy or Gravelly to Stony 
Loamy, Somewhat Excessively Drained to 
Somewhat Poorly Drained Soils on Uplands 


The three associations in this group make up 21 percent 
of Tulsa County. The soils are mainly used for range 
grasses, but some areas are used for tame pasture plants. 


7. Coweta-Eram Association 


Shallow to deep, very gently sloping through moderately 
steep, somewhat excessively drained to moderately well 
drained, loamy soils that have a loamy or clayey subsoil 
over shale or sandstone; on uplands 


This association makes up about 11 percent of the coun- 
ty. About 29 percent is Coweta soils, and 30 percent is 
Eram soils. The remaining acreage is Bates soils, Urban 
land, and Pits. 

The Coweta soils are shallow, very gently sloping 
through moderately steep, and somewhat excessively 
drained. They have a loamy surface layer and a loamy 


subsoil over sandstone. They are moderately rapidly - 


permeable. 

Eram soils are deep, gently sloping through moderately 
steep, and moderately well drained. They have a loamy 
surface layer and a loamy or clayey subsoil over shale. 
They are slowly permeable. 

About 80 percent of this association is native grass, and 
10 percent is tame pasture. The rest of the acreage is cul- 
tivated or in urban areas. The main crops are native grass 
and tame pasture plants. Some areas of Eram soils are 
cultivated. 

The main concerns of management are shallowness of 
the soil to sandstone or shale, droughtiness, and slope. 
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An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped as 
one unit because there is little value in separating them. 
The pattern and proportion of the soils are not uniform. 
An area shown on the map has at least one of the domi- 
nant (named) soils or may have all of them. Kiomatia soils 
is an undifferentiated group in this survey area. 

Most mapping units include small, scattered areas of 
soils other than those that appear in the name of the 
mapping unit. Some of these soils have properties that 
differ substantially from those of the dominant soil or 
soils and thus could significantly affect use and manage- 
ment of the mapping unit. The soils that are included in 
mapping are recognized in the description of each 
mapping unit. Some of the more unusual or strongly con- 
trasting soils that are included are identified by a special 
symbol on the soil map. 

Most mapped areas include places that have little or no 
Soil material and support little or no vegetation. Such 
places are called miscellaneous areas; they are delineated 
on the soil map and given descriptive names. Pits is an 
example. Some of these areas are too small to be 
delineated and are identified by a special symbol on the 
soil map. 

The acreage and proportionate extent of each mapping 
unit are given in table 4, and additional information on 
properties, limitations, capabilities, and potentials for 
many soil uses are given for each kind of soil in other ta- 
bles in this survey. (See “Summary of Tables." Many of 
the terms used in describing soils are defined in the Glos- 
sary. 


Soil Descriptions 


1—Apperson silty clay loam, 1 to 3 percent slopes. 
This is a very gently sloping, moderately well drained, 
slowly permeable soil on uplands. It is on smooth ridge 
crests. 

In a typical profile the surface layer is black, slightly 
acid silty clay loam 8 inches thick. The upper 8 inches of 
the subsoil is black, slightly acid silty clay loam. The mid- 
dle part of the subsoil is 12 inches of very dark gray, 
neutral silty clay and 14 inches of very dark grayish 
brown, mildly alkaline silty clay. The lower part of the 
subsoil is dark grayish brown, moderately alkaline silty 
clay. Hard limestone bedrock is at a depth of 52 inches. 

Thickness of soil and depth to bedrock is 40 to 60 
inches. Available water capacity in the upper 40 inches 
ranges from 5.5 to 7.5 inches. 

About 30 percent of this mapping unit is included areas 
of soils that are similar to Apperson soils except that 
they are slightly deeper over limestone, and 10 percent is 
Okemah silt loam, Dennis silt loam, and Lula silt loam. 

The main concerns of using this soil in urban areas are 
its slow permeability, clayey texture, depth to rock, wet- 
ness, high shrink-swell potential, and low strength. This 
soil is well suited to lawn grasses, flowers, some shrubs, 
and many garden plants. It has moderate limitations for 


grazing, controlling brush, and protection from fire. Trees 
on these soils are used for firewood and are not generally 
suitable for commercial production. 


Soil Maps for Detailed Planning 


The kinds of soil (mapping units) shown on the detailed 
soil maps at the back of this publication are described in 
this section. The descriptions together with the soil maps 
can be useful in determining the potential of a soil and in 
managing it for food and fiber production; in planning 
land use and developing soil resources; and in enhancing, 
protecting, and preserving the environment. More infor- 
mation for each soil is given in the section “Use and 
Management of the Soils.” 

Preceding the name of each mapping unit is the symbol 
that identifies the unit on the detailed soil map. Each 
mapping unit description includes general facts about the 
soil and a brief description of the soil profile. In each 
description, the principal hazards and limitations are in- 
dicated and the management concerns and practices 
needed are discussed. 

A soil mapping unit represents an area on the land- 
scape and consists mostly of the soil or soils for which the 
unit is named. Most of the delineations shown on the 
detailed soil map at the back of this publication are 
phases of soil series. 

Soils that have profiles that are almost alike make up a 
soil series. Except for allowable differences in texture of 
the surface layer or of the underlying substratum, all the 
soils of a series have major horizons that are similar in 
composition, thickness, and arrangement in the profile. A 
soil series commonly is named for a town or geographic 
feature near the place where a soil of that series was 
first observed and mapped. All the soils in the United 
States having the same series name have essentially the 
same properties that affect their use and their response 
to management practices. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristic 
that affects the use of the soils. On the basis of such dif- 
ferences, a soil series is divided into phases. The name of 
a soil phase commonly indicates a feature that affects use 
or management. For example, Dennis silt loam, 1 to 3 per- 
cent slopes is one of several phases within the Dennis se- 
ries. 

Some mapping units are made up of two or more domi- 
nant kinds of soil. Two such kinds of mapping units are 
shown on the soil map of this survey area: complexes, and 
undifferentiatated groups. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area of 
a complex contains some of each of the two or more domi- 
nant soils, and the pattern and proportion are somewhat 
similar in all areas. Dennis-Carytown complex, 1 to 3 per- 
cent slopes, is an example. 


TULSA COUNTY, OKLAHOMA 7 


The main concerns of soil management are controlling 
soil erosion and maintaining soil fertility and tilth. Terrac- 
ing, contour farming, and using crop residue help control 
erosion. Crop residue should be returned to the soil, and 
minimum tilage is needed. Roweropping needs to be 
avoided unless small grains predominate in the rotation to 
protect the soil from water erosion. Tame pasture grasses 
with legumes or native grasses are the best protection 
against erosion. Capability unit 1116-1: no woodland suita- 
bility subclass; Loamy Prairie range site. 

3—Bates loam, 1 to 3 percent slopes. This is a very 
gently sloping, well drained, moderately permeable soil on 
uplands. It is on broad, smooth ridge crests. 

In a typical profile the surface layer is very dark gray- 
ish brown, neutral loam 10 inches thick. The upper 14 
inches of the subsoil is dark brown, slightly acid clay 
loam. The lower 10 inches of the subsoil is mottled dark 
brown and yellowish brown, slightly acid clay loam. The 
underlying material is yellowish, soft, acid sandstone with 
thin layers of interbedded silty shale. It is rippable. 

Thickness of the soil and depth to bedrock ranges from 
20 to 40 inches. Available water capacity ranges from 
about 3.0 to 7.0 inches. 

About 5 percent of this mapping unit is included areas 
of Dennis silt loam, and about 15 percent is Coweta soils. 
In a few areas, a soil that is similar to Bates loam but 


. that has a fine sandy loam surface layer is also included. 


In urban areas the main concerns of using this soil are 
depth to rock, soil texture, and moderate shrink-swell 
potential This soil is well suited to garden plants, most 
shrubs, flowers, and lawn grasses. It has slight limitations 
for paths and trails, and camp and picnic areas and 
moderate limitations for playground areas. It has 
moderate limitations for dwellings, commercial buildings, 
roads, and streets because of the shrink-swell potential. 
This soil is. moderately well suited to concrete pipe 
because of soil reaction. This soil has severe limitatons for 
septie tank filter fields, sewage lagoons, and trench-type 
sanitary landfills. Excavation into rippable bedrock is 
necessary. 

This soil is suited to the commonly grown crops in the 
county, including wheat, grain sorghum, soybeans, in- 
troduced grasses, and native grasses. 

Soil management is needed to maintain fertility and 
tilth and to control loss of soil through erosion. Cropping 
systems need to provide for the return of adequate 
amounts of residue to the soil. Erosion can be reduced by 
contour farming, terracing, and managing crop residue. 
Vegetative cover is needed during winter and spring to 
help keep the soil from eroding. Fertilizer increases plant 
growth and provides additional crop residue for erosion 
control. Terracing, contour farming, and using cover crops 
are especially needed where row crops are grown. Exces- 
sive tillage needs to be avoided. Capability unit IIe-1; no 
woodland suitability subclass; Loamy Prairie range site. 

4—Bates-Coweta complex, 3 to 5 percent slopes. This 
is a complex of the well drained, moderately permeable 
Bates soil and the well drained to somewhat excessively 


paths, trails, and camp, picnic, or playground areas mainly 
because the surface layer is too clayey. Because of the 
high shrink-swell potential and low strength, this soil has 
severe limitations for dwellings, commercial buildings, 
roads, and streets. It also has severe limitations for septic 
tank filter fields and trench-type sanitary landfills 
because limestone: bedrock is encountered in excavation. 
The clayey subsoil causes high corrosivity on uncoated 
steel pipe. 

This soil is suited to the commonly grown crops in the 
. county, including small grains, grain sorghums, soybeans, 
introduced grasses, and native grasses. 

Soil management is needed to maintain fertility and 
tilth and to control loss of soil through erosion. Cropping 
systems need to provide for the return of adequate 
amounts of residue to the soil. Erosion can be reduced by 
contour farming, terracing, and managing crop residue. 
Vegetative cover is needed during winter and spring to 
help keep the soil from eroding. Fertilizer increases plant 
growth and provides additional crop residue for erosion 
control. Terracing, contour farming, and using cover crops 
are especially needed where row crops are grown. Exces- 
sive tillage needs to be avoided. Capability unit IIe-1; no 
woodland suitability subclass; Loamy Prairie range site. 

2—Apperson silty clay loam, 3 to 5 percent slopes. 
This is a gently sloping, moderately well drained, slowly 
permeable soil on uplands. It is on smooth side slopes. 

In a typical profile the surface layer is black, medium 
acid silty clay loam 12 inches thick. The upper 6 inches of 
the subsoil is black, slightly acid silty clay loam. The mid- 
dle part of the subsoil is 10 inches of black, neutral silty 
clay and 16 inches of very dark grayish brown, mildly al- 
kaline silty clay. The lower part of the subsoil is olive 
brown, moderately alkaline silty clay. Hard limestone 
bedrock is at à depth of 52 inches. 

Thickness of soil and depth to bedrock is 40 to 0 
inches. Available water capacity in the upper 40 inches 
ranges from 5.5 to 7.5 inches. 

About 10 percent of this mapping unit is included areas 
of Dennis silt loam and Lula silt loam, and 20 percent is 
soils that are similar to Apperson soils except that they 
are thicker. 


The main concerns of using this soil in urban areas are - 


its slow permeability, clayey texture, depth to rock, wet- 
ness, high shrink-swell potential, and low strength. This 
soil is well suited to lawn grasses, flowers, some shrubs, 
and many garden plants. It has moderate limitations for 
- paths, trails, and camp, picnic, or playground areas mainly 
because the surface layer is too clayey. Because of the 
high shrink-swell potential and low strength, this soil has 
severe limitations for dwellings, commercial buildings, 
roads, and streets. It is also poorly suited to septic tank 
filter fields and trench-type sanitary landfills because 
limestone bedrock is encountered in excavation. The 
clayey subsoil causes high corrosivity on uncoated steel 
pipe. 
This soil is used mostly for tame pasture, wheat, 
sorghum, and soybeans. Some areas are in native grass. 
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In a typical profile the surface layer is dark brown, 
slightly acid silt loam 10 inches thick. The upper 5 inches 
of the subsoil is dark reddish brown, medium acid silty 
clay loam. The lower part of the subsoil is dark reddish 
brown, slightly acid silty clay loam. Hard limestone is at a 
depth of 28 inches. 

The thickness of the soil and depth to bedrock ranges 
from 20 to 40 inches. Available water capacity in the 
upper 40 inches ranges from 3.0 to 7.0 inches. 

About 10 percent of this mapping unit is included areas 
of soils that are less than 20 inches deep over limestone: 5 
percent is Lula silt loam, and 5 percent is small areas of 
eroded soils. 

The main concerns of using this soil in urban areas are 
the depth to bedrock, low strength, moderate shrink-swell 
potential, soil texture, and slope. This soil is well suited to 
garden plants, flowers, and most shrubs. It has slight 
limitations for paths, trails, and picnic or camp areas. 
Because of the depth to rock, it has moderate limitations 
for commercial buildings or playground areas. Soil texture 
is the main soil feature to consider where uncoated steel 
or concrete pipe is used. The soil is moderately well 
suited to this use. This soil has severe limitations for sep- 
tic tank filter fields, sewage lagoons, trench type sanitary 
landfills, dwellings with basements, and roads or streets. 

This soil is suited to the commonly grown crops in the 
county, including -wheat, grain sorghum, soybeans, in- 
troduced grasses, and native grasses. 

Soil management is needed to maintain fertility and soil 
tilth and to control erosion. Cropping systems need to 
provide for the return of adequate amounts of residue to 
the soil. Erosion can be reduced by contour farming, ter- 
racing, and managing crop residue. Vegetative cover is 
needed during winter and spring to help keep the soil 
from eroding. Fertilizer increases plant growth and pro- 
vides additional crop residue for erosion control. Terrac- 
ing, contour farming, and using cover crops are especially 
needed where row crops are grown. Excessive tillage 
needs to be avoided. Capability unit IIe-1; no woodland 
suitability subclass; Loamy Prairie range site. 

6—Catoosa-Rock outcrop complex, 1 to 8 percent 
slopes. This complex consists of the well drained, 
moderately permeable Catoosa soil and Rock outerop in 
an intricate pattern on very gently sloping through slop- 
ing ridge crests and side slopes on uplands. This complex 
is 60 percent Catoosa soil and 15 percent Rock outcrop. 
The rest is Lula and Shidler soils and soils that are 
similar to Catoosa soils except that limestone is at a 
depth of slightly less than 20 inches. 

In a typical profile the Catoosa soil has a surface layer 
of dark brown, medium acid silt loam 7 inches thick. The 
upper 5 inches of the subsoil is dark reddish brown, medi- 
um acid silty clay loam. The lower part of the subsoil is 
reddish brown, medium acid silty elay loam that grades to 
red, medium acid silty clay loam at a depth of 20 inches. 
Hard limestone is at a depth of 28 inches. 

The thickness of the soil and depth to bedrock is 20 to 
40 inches. Available water capacity between depths of 20 
and 40 inches ranges from 3.0 to 7.5 inches. 


drained, moderately permeable Coweta soil. These gently 
sloping soils are on broad, smooth ridge crests and side 
slopes of uplands. They occur in a distinct pattern; 60 per- 
cent of the acreage is Bates soil on side slopes, and 30 
percent is Coweta soils on ridgecrests. The rest is Dennis 
silt loam on side slopes and soils that are similar to Bates 
soils except that the surface layer is thinner and is mixed 
with the upper part of the subsoil. 

In a typical profile the surface layer of the Bates soil is 
dark brown, slightly acid loam 9 inches thick. The upper 
12 inches of the subsoil is dark brown and brown, slightly 
acid clay loam. The lower 11 inches of the subsoil is 
strong brown, slightly acid clay loam. The underlying 
material is yellowish, soft, acid sandstone with thin inter- 
bedding of silty shale. It is rippable. 

Thickness of the soil and depth to bedrock ranges from 
20 to 40 inches. Available water capacity ranges from 
about 3.0 to 7.0 inches. 

In a typical profile of the Coweta soil the surface layer 
is dark brown, slightly acid loam 7 inches thick. The sub- 
soil is 9 inches of brown, medium acid loam. The underly- 
ing material is pale brown, soft sandstone interbedded 
with shale. It is rippable. 

The soil thickness and depth to sandstone ranges from 
10 to 20 inches. Available water capacity above sandstone 
ranges from 1.0 to 3.0 inches. 

The main concerns of using these soils in urban areas 
are depth to bedrock, soil texture, and moderate shrink- 
swell potential. These soils are well suited to most shrubs, 
flowers, garden plants, and lawn grasses. They have 
slight limitations for paths, trails, and, camp and picnic 
areas. These soils have moderate limitations for dwellings, 
commercial buildings, roads, and streets, and the main soil 
features to consider are the shrink-swell potential and 
depth to rock Soil reaction needs to be considered in 
areas where these moderately well suited soils are used 
for concrete pipe. These soils have severe limitations for 
septic tank filter fields, sewage lagoons, and trench-type 
sanitary landfills. Excavation into rippable bedrock is 
necessary. 

These soils are used mostly for tame pasture, wheat, 
grain sorghum, and soybeans. Some are in native grass. 

The main concerns in management are controlling ero- 
sion, improving water intake, and maintaining soil strué- 
ture and fertility. Fertilizing to obtain large amounts of 
crop residue helps to improve water intake and maintain 
soil tilth and fertility. Terracing, contour farming, and 
using close-growing crops are needed to control erosion. 
All erop residue should be returned to the soil, and 
minimum tillage needs to be used. Roweropping should be 
avoided to prevent excessive loss of soil by erosion. Na- 
tive grasses or tame pasture plants are the best protec- 
tion against erosion. Capability unit IVe-1; no woodland 
suitability subclass; Bates part in Loamy Prairie range 
site, Coweta part in Shallow Prairie range site. 

5—Catoosa silt loam, 1 to 3 percent slopes. This is a 
very gently sloping, well drained, moderately permeable 
soil on uplands. It is on broad, smooth ridge crests. 
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vegetable erops and tame pasture plants. This soil is also 
suitable for woodland. 

Soil management is needed to maintain soil tilth and 
fertility. Most crops that produce large amounts of 
residue ean be grown continuously where the soil is well 
managed and most of the crop residue is returned to the 
soil Fertilizing helps to maintain organic matter content, 
good structure, and fertility. Minimum tillage needs to be 
used. Capability unit I-1; woodland suitability subclass 20; 
no range site. 

8—Choska-Severn-Urban land complex. These are 
nearly level soils on flood plains. The soils in this complex 
are in such an intricate pattern with buildings, streets, 
and roads that it is impractieal to separate them from the 
Urban land. This complex is 40 percent Choska soils, 30 
percent Severn soils, and 25 percent Urban land. The 
hazard of flooding on the Choska and Severn soils has 
been reduced by the Keystone Dam, but these soils are 
still flooded rarely for very brief periods. Minor soils are 
in the Radley, Latanier, Wynona, and Kiomatia series. 

In a typieal profile the Choska soil has a surface layer 
of dark reddish brown, slightly acid very fine sandy loam 
14 inches thick. The next layer is 11 inches of yellowish 
red, neutral very fine sandy loam. The next layer is 10 
inches of dark reddish brown, moderately alkaline silt 
loam. The lower layer is yellowish red, moderately al- 
kaline very fine sandy loam. 

The depth to bedrock is more than 60 inches. Available 
water capacity in the upper 40 inches ranges from 4.0 to 
6.6 inches. 

In a typical profile the Severn soil has a surface layer 
of reddish brown, mildly alkaline very fine sandy loam 8 
inches thick. The next layer, to a depth of 28 inches, is 
reddish brown, moderately alkaline very fine sandy loam. 
Below this, to a depth of 48 inches, is yellowish red, 
moderately alkaline very fine sandy loam. The lower layer 
is reddish brown, moderately alkaline very fine sandy 
loam. 

The depth to bedrock is more than 60 inches. Available 
water capacity in the upper 40 inches ranges from 4.0 to 
6.5 inches. 

In about 30 percent of the area of this mapping unit, 
however, the soils have been modified by exeavating, 
filling, and grading. In excavated areas, the Choska and 
Severn soils are loamy. In fill areas, the material is 
usually loamy and about 20 inches thick. 

The soils in this complex are used mostly for urban 
development. The main industrial development is along 
the west side of the Arkansas River. 

The main concern of management of this soil complex is 
flooding. The soils are well suited to trees, shrubs, 
flowers, and lawn grasses. They have slight limitations 
for paths and trails in recreational areas. 

Because flooding is rare, these soils along the Arkansas 
River have moderate limitations for dwellings, commer- 
cial buildings, camp areas, picnic areas, playground areas, 
and roads or streets. They are moderately well suited to 
garden plants. They have severe limitations for septic 


Rock outcrop consists of bare limestone bedrock or 
bedrock thinly mantled with less than 4 inches of materi- 
al. The limestone erops out from a few inches to about 2 
feet above the surface. | 

The main concerns of using this soil complex in urban 
areas are the depth to bedrock, low strength, moderate 
shrink-swell potential, soil texture, slope, and the outerops 
of rock. This soil complex is moderately well suited to 
garden plants, flowers and most shrubs. It has moderate 
limitations for paths and trails. This soil complex has 
severe limitations for septic tank filter fields, sewage 
lagoons, trench-type sanitary landfills, dwellings, commer- 
cial buildings, roads, streets, pipes, and picnic, camp, and 
playground areas because of rock outerops and depth to 
bedrock. 

This eomplex is used mostly for grazing; but a few 
areas are in tame pasture. 

The main concerns in management are rockiness and 
shallowness to rock. This complex is not generally suita- 
ble for eultivation. The quality of native grasses can be 
maintained or improved by proper grazing, protection 
against fire, and controling weeds. Fertilizing tame 
pasture plants increases production and improves quality. 
The use of machinery on tame pastures is limited in the 
Rock outerop part of this complex. Capability unit VIIs-1; 
no woodland suitability subclass; Catoosa part in Loamy 
Prairie range site, Rock outerop not placed in a range 
site. 

7—Choska very fine sandy loam. This is a nearly 
level, well drained, moderately permeable soil It is on 
broad areas of flood plains that are flooded rarely for 
very brief periods. 

In a typical profile the surface layer is dark reddish 
brown, slightly acid very fine sandy loam 14 inches thick. 
The next layer is 11 inches of yellowish red, neutral very 
fine sandy loam. The next layer is 10 inches of dark red- 
dish brown, moderately alkaline silt loam. The lower layer 
is yellowish red, moderately alkaline very fine sandy 
loam. 

The depth to bedrock is more than 60 inches. Available 
water capacity in the upper 40 inches ranges from 5.0 to 
6.6 inches. 

About 10 percent of this mapping unit is included areas 
of Severn very fine sandy loam, and 5 percent is Latanier 
clay. 

The main eoncern of management of this soil in urban 
areas is flooding. The soil is well suited to trees, shrubs, 
flowers, and lawn grasses. It has slight limitations for 
paths and trails in recreational areas. Because flooding is 
rare, this soil along the Arkansas River has moderate 
limitations for dwellings, commercial buildings, camp 
areas, picnic areas, playground areas, and roads or 
Streets. It is moderately well suited to garden plants. It 
has severe limitations for septic tank filter fields, sewage 
lagoons, or sanitary landfills because of permeability and, 
in some areas, the shallow depths to the water table. 

This soil is suited to all crops commonly grown in the 
area. The main crops are wheat, grain sorghum, soybeans, 
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loam. The underlying material is pale brown, slightly acid, 
soft sandstone interbedded with thin layers of shale. It is 
rippable. 

The soil thickness and depth to sandstone ranges from 
10 to 20 inches. Available water capacity above sandstone 
ranges from 1.0 to 3.0 inches. 

In a typical profile, the Bates soil has a surface layer of 
very dark grayish brown, slightly acid loam 9 inches 
thiek. The upper part of the subsoil is 3 inches of dark 
brown, medium acid loam and 6 inches of dark brown, 
medium acid clay loam. The lower part of the subsoil is 7 
inches of brown, medium acid gravelly clay loam. The un- 
derlying layer is yellowish, soft sandstone. It is rippable. 

Thickness of the soil and depth to bedrock ranges from 
20 to 40 inches. Available water capacity ranges from 3.0 
to 7.0 inches. 

The main eoncerns of using these soils in urban areas 
are depth to bedrock, soil texture, and moderate shrink- 
swell potential. These soils are well suited to most shrubs, 
flowers, garden plants, and lawn grasses. They have 
slight limitations for paths, trails, and camp and picnic 
areas. In areas where these soils are used for dwellings, 
commercial buildings, roads, and streets, they have 
moderate limitations, and the main soil features to con- 
sider are the shrink-swell potential and depth to rock. Soil 
reaction needs to be considered in areas where these soils 
are used for concrete pipe. The soils are moderately well 
suited to this use. These soils have severe limitations for 
septie tank filter fields, sewage lagoons, and trench-type 
sanitary landfills. Excavation into rippable bedrock is 
necessary. 

The soils in this complex are used mainly for native 
grass. A few areas are in tame pasture plants. 

The main concerns of management are shallowness of 
soil to sandstone or shale, droughtiness, and slope. This 
soil complex is not generally suitable for cultivation. 
Quality of native grass can usually be improved by proper 
grazing, controlling weeds, and protection from fire. Fer- 
tilizing tame pasture plants increases the amount of 
forage, improves the quality of grass, and protects the 
soil from erosion. Capability unit Vle-2; no woodland 
suitability subclass; Coweta part in Shallow Prairie range 
site, Bates part in Loamy Prairie range site. 

11—Coweta-Eram-Urban land complex, 3 to 12 per- 
cent slopes. These are gently sloping to strongly sloping 
soils on prairie uplands. The soils in this complex are in 
such an intricate pattern with buildings, streets, and 
roads that it is impractical to separate them from Urban 
land. The Coweta soils are on ridge crests and side slopes, 
and the Eram soils are in strongly sloping areas. This 
complex is 30 percent Coweta soils, 20 percent Eram 
soils, and 30 percent Urban land. Minor soils are in the 
Bates, Dennis, and Okemah series. 

In a typical profile the Coweta soil has a surface layer 
of very dark grayish brown, slightly acid loam 6 inches 
thick. The subsoil is 11 inches of brown, medium acid elay 
loam. The underlying material is pale brown, slightly acid, 
soft sandstone interbedded with thin layers of shale. It is 
rippable. 


tank filter fields, sewage, lagoons, or sanitary landfills 
because of permeability and, in some areas, the shallow 
depth to the water table. No capability unit or range site, 
Choska and Severn parts in woodland suitability subclass 
20, Urban land not placed in woodland suitability subclass. 

9— Cleora fine sandy loam. This is a nearly level, well 
drained, moderately rapidly permeable soil. It is on broad, 
smooth flood plains and is flooded occasionally for very 
brief periods. 

In a typical profile the surface layer is dark brown, 
slightly acid fine sandy loam 11 inches thick. The next 
layer is 20 inches of brown, slightly acid fine sandy loam. 
The underlying material is dark brown, slightly acid fine 
sandy loam. : 

Depth to bedroek is more than 60 inches. Available 
water eapacity in the upper 40 inches ranges from about 
4.0 to 6.0 inches. 

About 20 percent of this mapping unit is included areas 
of a soil that is similar to Cleora soils except that they 
are reddish brown and yellowish red in the lower part of 
the profile. 

The main concern of management of this soil in urban 
areas is flooding. The soi! is well suited to trees, shrubs, 
flowers, and lawn grasses. It has slight limitations for 
paths and trails in recreational areas. Because of flooding 
this soil is only moderately well suited to garden plants. 
It has moderate limitations for pienic and playground 
areas. It has severe limitations for dwellings, commercial 
buildings, camp areas, roads or streets, septic tank filter 
fields, sewage lagoons, and sanitary landfills because of 
flooding. 

This soil is used mostly for wheat, soybeans, grain 
sorghum, tame pasture plants, and woodland. 

The main concern in management is flooding and main- 
tenance of soil tilth. Close growing crops are needed dur- 
ing late fall, winter, and spring to prevent excessive loss 
of soil during flooding. The planting of spring crops needs 
to be delayed until after the normal flood period. Most 
crops that produce large amounts of residue can be grown 
continuously where the soil is fertilized to achieve max- 
imum residue, which is returned to the soil. Maintenance 
of the organic matter content of this soil contributes to 
good soil tilth and intake of water. Minimum tillage needs 
to be used. Tame pasture or woodland protects this soil 
best during flooding. Capability unit IIw-1; woodland 
suitability subclass 20; no range site. 

10—Coweta-Bates complex, 2 to 6 percent slopes. 
This is a complex of the well drained to somewhat exces- 
sively drained, moderately permeable Coweta soil and the 
well drained, moderately permeable Bates soil These 
very gently sloping to sloping soils are on broad, smooth 
ridge crests and on side slopes of uplands. They occur in a 
distinct pattern; 60 percent of the acreage is Coweta soils 
on ridge crests and 35. percent is Bates soils on side 
slopes. The rest is Eram soils. 

In a typical profile the Coweta soil has a surface layer 
of very dark grayish brown, slightly acid loam 6 inches 
thick. The subsoil is 11 inches of brown, medium acid clay 
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About 5 percent of this mapping unit is included areas 
of Bates loam, and about 20 percent is soils that are 
similar to Dennis soils except that the surface layer is 
more than 15 inches thick. Small spots of eroded soils are 
also included. 

The main concerns of management of these soils in 
urban areas are the slow permeability, wetness, high 
shrink-swell potential, and the texture and acidity of the 
subsoil. These soils are well suited to lawn grasses, 
flowers, most shrubs, and garden plants. They have slight 
limitations for picnic areas or paths and trails in recrea- 
tional areas. They have moderate limitations for sewage 
lagoons, camp areas, and playgrounds mainly because of 
gentle slopes and surface wetness. These soils have 
severe limitations for dwellings, septie tank filter fields, 
commercial buildings, and roads or streets because of the 
slow permeability and high shrink-swell potential of the 
clayey subsoil. The clayey texture and acidity of the sub- 
soil cause high corrosivity on uncoated steel and concrete. 

This soil is suited to the commonly grown crops in the 
county, including wheat, grain sorghum, soybeans, in- 
troduced grasses, and native grasses. 

Soil management is needed to maintain fertility and soil 
tilth and to control erosion. Cropping systems need to 
provide for the return of adequate amounts of residue to 
the soil. Erosion can be reduced by contour farming, ter- 
racing, and managing crop residue. Vegetative cover is 
needed during winter and spring to help keep the soil 
from eroding. Using fertilizer increases plant growth and 
provides additional crop residue for erosion control. Ter- 
racing, contour farming, and using cover crops are espe- 
cially needed where row crops are grown. Excessive til- 
lage needs to be avoided. Capability unit IIe-l; no 
woodland suitability subclass; Loamy Prairie range site. 

13—Dennis silt loam, 3 to 5 percent slopes. This is a 
gently sloping, moderately well drained, slowly permeable 
soil on uplands. It is on broad smooth ridge crests and 
side slopes. 

In a typical profile the surface layer is very dark gray- 
ish brown, medium acid silt loam 12 inches thick. The 
upper 4 inches of the subsoil is dark brown, medium acid 
silty clay loam. The middle part of the subsoil is 30 inches 
of brown, strongly acid silty clay loam that grades to yel- 
lowish brown, slightly acid clay at a depth of 24 inches. 
The lower part of the subsoil to a depth of 66 inches is 
eoarsely mottled brownish, reddish, and grayish, mildly al- 
kaline clay loam. 

Thickness of the soil and depth to bedrock is more than 
60 inches. Available water capacity in the upper 40 inches 
ranges from 5.5 to 9.5 inches. 

About 15 percent of this mapping unit is included areas 
of Bates loam and Coweta soils, and about 20 percent is. 
areas of soils that are similar to Dennis soils except that 
they do not have gray mottles in the upper 20 inches of 
the subsoil. Small spots of eroded soils are also included. 

The main concerns of using this soil in urban areas are 
the slow permeability, wetness, high shrink-swell poten- 
tial, and the texture and acidity of the subsoil. This soil is 


The soil thickness and depth to bedrock ranges from 10 
to 20 inches. Available water capacity above sandstone 
ranges from 1.0 to 3.0 inches. 

In a typical profile the Eram soil has a surface layer of 
very dark brown, slightly acid silty clay loam 14 inches 
thick. The upper part of the subsoil is 9 inches of very 
dark grayish brown, medium acid silty clay loam. The 
lower part of the subsoil is 11 inches of dark grayish 
brown, medium acid silty clay loam. The underlying 

. material is gray and olive shale. It is rippable. 

_ Thickness of soil and depth to shale is 20 to 40 inches. 
Available water capacity in the upper 20 to 40 inches of 
soil ranges from 3.0 to 7.0 inches. 

In about 60 percent of the area of this mapping unit, 
however, the soils have been modified by excavating, 
filling, and grading. In excavated areas, the Coweta soils 
are loamy and have considerable amounts of gravel- and 
cobble-sized fragments of sandstone. The Eram soils are 
loamy and clayey and have large amounts of shale. In fill 
vii the material is usually loamy and about 1 to 3 feet 
thick. 

The soils in this complex are used mostly for urban 
development. Minor areas are used for industry. 

The main concerns of management of these soils are 
the shallow depth to sandstone, high shrink-swell clays, 
rockiness, and strong slopes. These soils are well suited to 
lawn grasses, flowers, most shrubs, and garden plants. 
They have slight limitations for paths and trails in recrea- 
tional areas. In areas where the depth to sandstone is 
shallow, the soils have moderate limitations for un- 
derground utilities, dwellings, commercial buildings, and 
roads or streets. These soils have moderate limitations for 
camp and picnic areas because of the strong slopes. 
Because these soils are shallow and clayey in shale areas, 
they are poorly suited to trees and have severe limita- 
tions for septic tank filter fields, sanitary landfills, 
sewage lagoons, or playground areas if slopes exceed 
about 7 percent. In shale areas the soils have severe 
limitations for roads or streets, dwellings, commercial 
buildings, and underground utilities. No capability unit, 
woodland suitability subclass, or range site. 

12—Dennis silt loam, 1 to 3 percent slopes. This is a 
very gently sloping, moderately well drained, slowly 
permeable soil on uplands. It is on broad, smooth ridge 
crests and side-slopes. 

In a typical profile the surface layer is very dark gray- 
ish brown, slightly acid or medium acid silt loam 15 inches 
thick. The upper 10 inches of the subsoil is dark yellowish 
brown, medium acid silty clay loam. The middle part of 
the subsoil is 10 inches of dark brown, medium acid silty 
clay and 12 inches of mottled brownish, yellowish, and 
grayish, medium acid silty clay to a depth of 47 inches. 
The lower part of the subsoil is coarsely mottled grayish 
and reddish; medium acid silty clay. I 

Thickness of the soil and depth to bedrock is more than 
60 inches. Available water capacity in the upper 40 inches 
ranges from 5.5 to 9.5 inches. 
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severe limitations for dwellings, septic tank filter fields, 
commercial buildings, roads, and streets because of the 
slow permeability and high shrink-swell potential of the 
subsoil. The loamy and elayey texture and acidity of the 
subsoil cause corrosivity on uncoated steel and concrete. 

This soil is used mostly for tame pastures. In a few 
areas, the soil is planted to wheat, grain sorghum, and 
soybeans. 

The main concerns in management are protecting the 
soil from accelerated erosion and maintaining soil fertility 
and tilth. A cropping system using mostly small grains 
and adequate amounts of fertilizer for maximum residue 
is needed to control water erosion. Row crops should be 
avoided to prevent excessive loss of soil. Terraces, water- 
ways, and contour farming also protect the soil Tame 
pasture grasses and legumes with additions of fertilizer 
are the best protection against soil erosion. Capability 
unit IIIe-2; no woodland suitability subclass; Loamy 
Prairie range site. 

15—Dennis-Carytown complex, 1 to 3 percent slopes. 
This is a complex of the moderately well drained, slowly 
permeable Dennis soil and the poorly drained, very slowly 
permeable Carytown soil These soils are very gently 
sloping and are on side slopes on uplands. The complex is 
70 percent Dennis soils and 20 pereent Carytown soils. 
The rest is Parsons soils. 

In a typical profile the Dennis soil has a surface layer 
of very dark grayish brown, slightly acid silt loam 14 
inches thick. The upper 4 inches of the subsoil is dark 
brown, medium acid silty clay loam. The middle part of 
the subsoil is 16 inches of brown, medium acid silty clay 
and 20 inches of dark yellowish brown, slightly acid silty 
clay. The lower part of the subsoil to a depth of 66 inches 
is coarsely mottled, reddish brown and gray, mildly al- 
kaline silty clay. . 

Thickness of the combined surface layer and subsoil 
and depth to bedrock is more than 60 inches. Available 
water capacity in the upper 40 inches ranges from 5.5 to 
9.5 inches. 

In a typical profile, the Carytown soil has a surface 
layer of very dark grayish brown, slightly acid silt loam 9 
inches thiek. The subsurface layer is grayish brown, 
slightly acid silt loam 3 inches thick. The upper 14 inches 
of the subsoil is very dark gray, medium acid silty clay. 
The middle part of the subsoil is 21 inches of very dark 
grayish brown, mildly alkaline silty clay. The lower part 
of the subsoil to a depth of 64 inches is eoarsely mottled 
dark gray and olive brown silty clay. . 

Thickness of soil and depth to bedrock is more than 60 
inches. Available water capacity in the upper 40 inches 
ranges from 4.5 to 6.0 inches. Sodium content is high. 

The main concerns in using these soils in urban areas 
are wetness, very slow permeability, slope, the clayey and 
acid subsoil, low strength, and high shrink-swell potential. 
These soils have slight limitations for sewage lagoons in . 
nearly level areas. These soils have moderate limitations 
for picnic areas, paths, and trails, and wetness is the main 
soil feature to consider. Proper structural design to com- 


well suited to lawn grasses, flowers, most shrubs, and 
garden plants. It has slight limitations for picnic areas or 
paths and trails in recreational areas. It has moderate 
limitations for sewage lagoons and for camp and 
playground areas because of slope and surface wetness. 
This soil has severe limitations for dwellings, septie tank 
filter fields, commercial buildings, roads, and streets 
because of the slow permeability and high shrink-swell 
potential of the subsoil. The loamy and clayey texture and 
acidity of the subsoil cause corrosivity on uncoated steel 
and concrete. 

This soil is used mostly for tame pasture, native 
grasses, and field crops, including wheat, grain sorghum, 
and soybeans. 

The main concerns of management are controlling ero- 
sion and maintaining soil fertility and tilth. Terracing, 
contour farming, and using crop residue are needed to 
control erosion. Crop residue should be returned to the 
soil, and minimum tillage needs to be used. Rowcropping 
needs to be avoided unless small grains predominate in 
the rotation to protect the soil from water erosion. Tame 
pasture grasses with legumes or native grasses are the 
best protection against erosion. Capability unit IIIe-1; no 
woodland suitability subclass; Loamy Prairie range site. 

14—Dennis silt loam, 2 to 5 percent slopes, eroded. 
This is a very gently sloping through gently sloping, 
moderately well drained, slowly permeable soil on 
uplands. It is on broad, smooth side slopes. 

Part of the original surface layer has been removed by 
erosion in about 60 percent of the area. In about 25 per- 
cent of the area, the surface layer and the upper part of 
the subsoil have been mixed by tillage. Rills caused by 
water erosion are common throughout the area. A few 
gullies are present. 

In a typical profile the surface layer is dark brown, 
medium acid silt loam 6 inches thick. The upper 4 inches 
of the subsoil is dark brown, strongly acid clay loam. The 
middle part of the subsoil is 34 inches of dark yellowish 
brown, slightly acid clay loam that grades to coarsely 
mottled, yellowish brown and gray, slightly acid loam at a 
depth of 26 inches. The lower part of the subsoil to a 
depth of 66 inches is coarsely mottled, yellowish brown 
and gray, mildly alkaline clay loam. 

Thickness of the soil and depth to bedrock is more than 
60 inches. Available water capacity in the upper 40 inches 
ranges from 5.5 to 9.5 inches. 

About 15 percent of this mapping unit is included areas 
of Bates loam and Coweta soils, and about 20 percent is 
soils that are similar to Dennis soils but that do not have 
gray mottles in the upper 20 inches of the subsoil. 

The main concerns of using this soil in urban areas are 
the slow permeability, wetness, high shrink-swell poten- 
tial, and the texture and acidity of the subsoil. This soil is 
well suited to lawn grasses, flowers, most shrubs, and 
garden plants. It has slight limitations for picnic areas or 
paths and trails in recreational areas. It has moderate 
limitations for sewage lagoons and camp and playground 
areas because of slope and surface wetness. This soil has 
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Depth to bedrock is more than 60 inches. Available 
water capacity in the upper 40 inches ranges from 7.0 to 
8.5 inches. 

The main eoneerns in using these soils in urban areas 
are flooding, slope, slow permeability, wetness, high 
shrink-swell potential, and the texture and acidity of the 
subsoil These soils are poorly suited to most urban uses 
since they have strong slopes or are flooded. The clayey 
subsoil and low acidity of the Dennis soil causes high cor- 
rosivity on concrete or uncoated steel. 

This complex is used mostly for range and woodland. A 
few areas are in tame pasture plants. 

The main concerns of management are the strong 
slopes and the hazard of flooding. The native grasses can 
be maintained or improved by controlling brush, using 
suitable grazing practices, and preventing fire. In 
woodland areas thinning, weeding, and selectively har- 
vesting the hardwoods increase timber production. In 
tame pasture areas, fertilizing and proper grazing help to 
provide a grass-mulch cover, which protects the soils 
from erosion during floods. Capability unit VIe-1; Dennis 
soil not in a woodland suitability subclass; Radley part in 
woodland suitability subclass 20; Dennis part in Loamy 
Prairie range site; Radley part not in a range site. 

17—Dennis-Urban land complex, 0 to 5 percent 
slopes. These are nearly level to gently sloping soils on 
prairie uplands. The soils are in such an intrieate pattern 
with buildings, streets, and roads that it is impractical to 
separate then from the Urban land. This complex is 30 
pereent Dennis soils and 40 percent Urban land. Minor 
Soils in this complex are in the Okemah and Carytown se- 
ries. 

In a typical profile the Dennis soil has a surface layer 
of brown, slightly acid silt loam 8 inches thick. The upper 
6 inches of the subsoil is dark brown, slightly acid silty 
clay loam. The middle part of the subsoil is 10 inches of 
olive brown, medium acid silty clay and 14 inches of coar- 
sely mottled, light gray and yellowish brown, medium acid 
silty clay. The lower part of the subsoil to a depth of 60 
inches is coarsely mottled, light gray and yellowish 
brown, mildly alkaline clay. 

Thickness of the soil and depth to bedrock is more than 
60 inches. Available water capacity in the upper 40 inches 
ranges from 5.5 to 9.5 inches. 

In about 30 percent of the area of this mapping unit, 
however, the soils have been modified by excavating, 
filling, and grading. In excavated areas the surface layer 
is clayey. The fill material is usually loamy material that 
has been hauled in from other areas. 

The soils in this complex are used mostly for urban 
development, including industry. 

The main concerns of management of these soils are 
the slow permeability, wetness, high shrink-swell poten- 
tial, and the texture and acidity of the subsoil. These soils 
are well suited to lawn grasses, flowers, most shrubs, and 
garden plants. They have slight limitations for pienic 
areas or paths and trails in recreational areas. They have 
moderate limitations for sewage lagoons, camp areas, and 


pensate for high shrink-swell potential and low strength 
is especially needed for these soils which have severe 
limitations in areas where they are used for dwellings, 
commercial buildings, roads, and streets. A large septic 
tank filter field is needed to compensate for the very 
slow permeability and wetness of the Carytown soil. The 
clayey subsoil is the main soil feature to consider in areas 
where these soils are used for trench type sanitary land- 
fills and eonerete or uncoated steel pipes. 

The main erops grown on these soils are wheat, grain 
sorghum, and soybeans. A large acreage is in tame 
pasture plants. 

The main concerns of management are controlling ero- 
sion, slow intake of water in areas of Carytown soils, and 
maintaining soil tilth and fertility. Erosion can be reduced 
by terracing and contour farming. Fertilizing to increase 
crop residue maintains or improves water intake, soil 
tilth, and soil fertility. Using cover crops, terracing, and 
eontour farming are especially needed where row crops 
are grown. Addition of manure and chemical amendments 
such as gypsum improve soil structure and water intake 
on the Carytown silt loam part of this complex. Excessive 
tillage needs to be avoided. Capability unit 1115-1: no 
woodland suitability subclass; Dennis part in Loamy 
Prairie range site, Carytown part in Shallow Claypan 
range site. 

16—Dennis-Radley complex, 0 to 12 percent slopes. 
This is a complex of the moderately well drained, slowly 
permeable Dennis soil and the moderately well drained, 
moderately permeable Radley soil. These soils are in 
drainageways that are 180 feet to 600 feet wide and 10 to 
40 feet below the surrounding prairie uplands. The 
Dennis soil makes up 60 percent of this complex and is on 
the very gently sloping through sloping parts of the 
drainageways. The frequently flooded Radley soil makes 
up 30 percent and is on the nearly level flood plain part 
of the drainageway. The rest of this complex is Apperson, 
Bates, Okemah, Osage, and Wynona soils and a soil that is 
similar to the Dennis soil except that it has a thinner sur- 
face layer where slopes exceed 8 percent. 

In a typieal profile the Dennis soil has a surface layer 
of brown, slightly acid silt loam 8 inches thick. The upper 
6 inches of the subsoil is dark brown, slightly acid silty 
clay loam. The middle part of the subsoil is 10 inches of 
olive brown, medium acid silty clay and 14 inches of coar- 
sely mottled, light gray and yellowish brown, medium acid 
silty clay. The lower part of the subsoil to a depth of 60 
inches is coarsely mottled, light gray and yellowish 
brown, mildly alkaline clay. 

Thickness of the soil and depth to bedrock is more than 
60 inches. Available water capacity in the upper 40 inches 
ranges from 5.5 to 9.5 inches. 

In typical profiles the Radley soil has a surface layer of 
very dark grayish brown, slightly acid silt loam to a depth 
of 10 inches, The next layer, to a depth of 20 inches, is 
dark brown, medium acid silt loam. The underlying 
material to a depth of 60 inches is brown, medium acid 
silty clay loam. 
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This soil complex is not suitable for cultivation. Proper 
grazing, controlling brush, and protecting the grass from 
fire improve the quality of grass and protect these soils 
from erosion. Rockiness and steep slopes restrict the use 
of most types of machinery in land management. Trees 
are used mostly for firewood; they have little value for 
commercial production. Capability unit VIIs-2; woodland 
suitability subclass 5x; Enders part in Sandy Savannah 
range site, Hector part in Shallow Savannah site. 

19—Eram silty clay loam, 3 to 5 percent slopes. This 
is a gently sloping, moderately well drained, slowly 
permeable soil on uplands. It is on smooth ridge crests 
and side slopes. 

In a typical profile the surface layer is very dark 
brown, slightly acid silty elay loam 14 inches thick. The 
upper part of the subsoil is 9 inches of very dark grayish 
brown, medium acid silty clay loam. The lower part of the 
subsoil is 11 inches of dark grayish brown, medium acid 
silty clay loam. The underlying material is gray and olive 
shale. It is rippable. 

Thickness of soil and depth to shale is 20 to 40 inches. 
Available water capacity in the upper 20 to 40 inches of 
Soil ranges from 3.0 to 7.0 inches. 

About 10 percent of this mapping unit is included areas 
of Apperson silty clay loam, Bates loam, and Dennis silt 
loam. Also included are a few areas of eroded soils. 

The main concerns in using this soil in urban areas are 
wetness, slow permeability, the silty clay loam surface 
layer, depth to shale, low strength, and high shrink-swell 
potential. This soil is moderately well suited to garden 
plants, shrubs, flowers, and lawn grasses. This soil has 
moderate limitations for paths, trails, and picnic, 
playground, and camp areas; the silty clay loam surface 
layer and surface wetness are the main soil features that 
limit recreational use. This soil has severe limitations for 
dwellings, commercial buildings, roads, and streets 
because of low strength and high shrink-swell potential. 
Proper structural design is needed. The main soil feature 
to consider is the depth to shale in areas where this soil is 
used for septic tank filter fields, sewage lagoons, and 
trench-type sanitary landfills. The clayey subsoil causes 
uncoated steel and concrete pipe to corrode. 

This soil is used mostly for tame pastures. Some areas 
are in wheat, grain sorghum, soybeans, and native 
grasses. 

The main concerns in management are controlling ero- 
sion, improving water intake, and maintaining soil tilth 
and fertility. Fertilizing to obtain large amounts of crop 
residue helps to improve water intake and maintain soil 
tilth and fertility. Terracing, contour farming, and using 
close-growing crops help control erosion. All crop residue 
should be returned to the soil, and minimum tillage needs 
to be used. Rowcropping should be avoided to prevent ex- 
cessive erosion. Native grasses or tame pasture plants are 
the best protection against erosion. Capability unit IVe-1; 
5 woodland suitability subclass; Loamy Prairie range 
Site. 


playgrounds mainly because of gentle slopes and surface 
wetness. The soils in this complex have severe limitations 
for dwellings, septic tank filter fields, commercial 
buildings, and roads or streets because of the slow 
permeability and high shrink-swell potential of the clayey 
subsoil. The clayey texture and low acidity of the subsoil 
cause high corrosivity on uncoated steel and concrete. No 
capability unit, woodland suitability subclass, or range 
site. 

18—Enders-Hector complex, 5 to 30 percent slopes. 
This is a complex of the well drained, very slowly perme- 
able Enders soils and the well drained, moderately 
rapidly permeable Hector soil. These sloping to steep soils 
are on side slopes and narrow ridge crests. This complex 
is 60 percent Enders soils, 20 percent Hector soils, and 10 
percent Linker soils. The rest consists of a soil that is 
similar to Hector soils except that the sandstone can be 
augered. 

In a typical profile the Enders soil has a surface layer 
of very dark grayish brown, strongly acid loam in the 
upper 2 inches. The lower 6 inches of the surface layer is 
brown, strongly acid loam. The upper 2 inches of the sub- 
soil is yellowish red, very strongly acid clay loam. The 
middle part of the subsoil is 28 inches of yellowish red, 
very strongly acid clay. The lower part of the subsoil is 6 
inches of mottled yellowish brown, very pale brown, and 
yellowish red, very strongly acid clay. The underlying 
material is mottled yellowish brown, very pale brown, and 
yellowish red, very strongly acid, weathered shale. It -is 
rippable. ۱ 

Soil thickness and depth to shale ranges from 40 to 60 
inches. Available water capacity in the upper 40 inches 
ranges from 6.5 to 7.5 inches. 

In a representative profile the Hector soil has a surface 
layer of dark grayish brown, medium acid stony loam 3 
inches thick. The subsurface layer is yellowish brown, 
strongly acid stony loam 4 inches thick. The subsoil is yel- 
lowish red, very strongly acid loam. Hard sandstone is at 
a depth of 18 inches. 

Thickness of the soil and depth to sandstone is 10 to 20 
inches. Available water capacity above sandstone ranges 
from 1.0 to 2.5 inches. . 

The main concerns of using these soils in urban areas 
are depth to bedrock, slope, stones, very slow permeabili- 
ty, high shrink-swell potential low strength, and low 
acidity. The main soil features to consider are the stone 
eontent and the low acidity in areas where these soils are 
moderately well suited to trees, shrubs, flowers, and lawn 
grasses. These soils have severe limitations for septic 
tank filter fields, sewage lagoons, trench type sanitary 
landfills, dwellings, commercial buildings, and roads and 
streets. Depth to bedrock must be considered in excavat- 
ing. The acidity of the subsoil causes uncoated steel and 
concrete pipe to corrode. 

The soils in this complex are mainly used for native 
grass. These soils support small stands of hardwoods. 

The main concerns of management are steep slopes, 
rockiness, and shallowness of soil to shale or sandstone. 
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21—Glenpool loamy fine sand, 3 to 15 percent slopes. 
This is a gently sloping to moderately steep, somewhat 
excessively drained, rapidly permeable soil on uplands. It 
is in broad areas of side slopes. 

In a typical profie the surface layer is very dark gray- 
ish brown, medium acid loamy fine sand 4 inches thick. 
The subsurface layer is brown, medium acid fine sand 37 
inches thick. The upper part of the subsoil is 7 inches of 
strong brown, medium acid loamy fine sand. The middle 
part of the subsoil is 7 inches of red, strongly acid, loamy 
fine sand. The lower part of the subsoil to a depth of 80 
inches is reddish yellow, strongly acid loamy fine sand. 

The depth to bedrock and thickness of soil is more than 
60 inehes. Available water capacity in the upper 40 inches 
ranges from 2.5 to 4.5 inches. 

About 25 percent of this mapping unit is areas of soils 
that are similar to Glenpool soils except that the surface 
layer is slightly thicker, and soils that are similar to Glen- 
pool soils exeept that they have common pockets of clean 
sand grains in the lower part of the subsoil. 

The main concerns of using this soil in urban areas are 
rapid permeability, sandy surface layer, slope, and soil 
acidity. Trees, shrubs, flowers, lawn grasses, and many 
garden plants are well suited to this soil. The sandy sur- 
face layer and slope are soil features to consider when 


. planning for paths, trails, and camp, picnic, or playground 


areas on this soil which has moderate limitations for 
these uses. 

Modification of the slope or special structural design on 
this soil is needed where septic tank filter fields, 
dwellings, commercial buildings, roads, and streets are 
placed. The soil has moderate limitation for these uses. 
This soil has sévere limitations for sewage lagoons or 
trench-type sanitary landfills because of seepage. Proper 
structural design to compensate for soil acidity is needed 
for uncoated steel or concrete pipe. 

This soil is used mostly for native range and woodland. 
A few areas are in. tame pastures. Proper grazing, con- 
trolling brush, and protecting the soil from fire contribute 
to better native grass and woodland. Weeding, thinning, 
and selectively eutting the woodland helps to improve the 
quality of trees. Fertilizing and proper grazing improve 
tame pasture plants and help control erosion. Capability 
unit VIe-4; woodland suitability subelass 4s; Deep Sand 
Savannah range site. 

22—Hector-Linker complex, 1 to 5 percent slopes. 
This is a eomplex of well drained, moderately rapidly 
permeable Hector soil and the well drained, moderately 
permeable Linker soil. These very gently sloping through 
gently sloping soils are on ridge crests and side slopes. 

The complex is 45 percent Hector soils, 30 percent 
Linker soils, 15 percent Enders soils, and 10 percent soils 
that are similar to Hector soils except that the underlying 
sandstone can be augered. 

In a typical profile the Hector soil has a surface layer 
of very dark grayish brown, slightly acid loam 2 inches 
thick. The subsurface layer is 7 inches of grayish brown, 
medium acid gravelly loam. The subsoil is yellowish 


20—Eram-Coweta complex, 5 to 15 percent slopes. 
This is a complex of the moderately well drained, slowly 
permeable Eram soil and the well drained to somewhat 
excessively drained, moderately permeable Coweta soil. 
These sloping to moderately steep soils are on ridge 
erests and side slopes of uplands. This complex is 50 per- 
cent Eram soils on side slopes and 35 percent Coweta 
soils on ridge crests. Other soils in this complex are soils 
that are thicker than Eram or Coweta soils, and soils that 
are similar to Eram soils but are shallower over shale. 
Small areas of sandstone outcrops are present. 

In a typical profile the Eram soil has a surface layer of 
very dark grayish brown, slightly acid silty clay loam 12 
inches thick. The upper part of the subsoil is 6 inches of 
dark grayish brown, medium acid silty clay loam. The 
lower part of the subsoil is 8 inches of yellowish brown, 
medium acid silty clay loam. The underlying material is 
olive gray, rippable shale. 

Thickness of soil and depth to shale is 20 to 40 inches. 
Available water capacity between depths of 20 and 40 
inches ranges from 3.0 to 7.0 inches. 

In a typical profile the Coweta soil has a surface layer 
of very dark grayish brown, slightly acid loam 11 inches 
thiek. The subsoil is 6 inches of brown, medium acid clay 
loam. The underlying material is soft, rippable sandstone. 

Thickness of soil and depth to sandstone is 10 to 20 
inches. Available water capacity within a depth of 10 to 
20 inches ranges from 1.0 to 3.0 inches. 

The main concerns of management of these soils in 
urban areas are the shallow depth to sandstone, high 
shrink-swell clays, rockiness, and strong slopes. These 
soils are well suited to lawn grasses, flowers, most 
shrubs, and garden plants. They have slight limitations 
for paths and trails in recreational areas. The soils have 
moderate limitations for underground utilities, dwellings, 
commercial buildings, and roads or streets where the soils 
are underlain at a shallow depth by sandstone. These soils 
have moderate limitations for camp and picnic areas 
because of strong slopes. Because the soils are shallow 
and clayey in shale areas, they are poorly suited to trees 
and have severe limitations for septic tank filter fields, 
sanitary landfills, sewage lagoons, or playground areas 
where slopes exceed about 7 percent. In shale areas the 
soils have severe limitations for roads or streets, 
dwellings, commercial buildings, and underground utili- 
ties. 

The soils in this complex are mainly used for native 
grass. A few areas are in tame pasture plants. 

The main concerns of management are shallowness of 
Soil to sandstone or shale, droughtiness, and slope. This 
Soil complex is not generally suitable for cultivation. 
Quality of native grass can usually be improved by proper 
grazing, controlling weeds, and protection from fire. Fer- 
tilizing tame pasture plants increases the amount of 
forage, improves the quality of grass, and protects the 
soil from erosion. Capability unit VIe-2; no woodland 
suitability subelass; Eram part in Loamy Prairie range 
site, Coweta part in Shallow Prairie range site. 
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About 5 percent of this mapping unit is included areas 
of Okay loam, and 20 percent is soils that are similar to 
Kamie soils except that they have a loamy fine sand sur- 
face layer more than 20 inches thick. Also included are a 
few small spots of eroded soils. 

The main concerns in using this soil in urban areas are 
slope and soil acidity. This soil is well suited to trees, 
garden plants, shrubs, and flowers. It has slight limita- 
tions for paths, trails, and camp or picnic areas. It has 
slight limitations for septic tank filter fields, trench-type 
sanitary landfills, dwellings, commercial buildings, roads, 
and streets. Slope is the main soil feature to consider for 
sewage lagoons or playground areas. Soil acidity is a con- 
cern on this soil where it is used for uncoated steel or 
concrete pipe. This soil is moderately well suited to this 
use. 

This soil is used mainly for tame pasture plants, wheat, 
grain sorghum, and soybeans. A few areas have been 
planted to trees or range plants. 

Management is needed to control erosion and improve 
fertility. Fertilizing to obtain large amounts of crop 
residue is desirable. Crop residue helps reduce loss of soil 
by soil blowing and water erosion. Contour farming, strip- 
eropping, cover eropping, and managing crop residue are 
necessary to control erosion and improve soil fertility. 
Rowcropping can be practiced where the soil is fertilized, 
residue is managed, and a cover crop is used. Excessive 
tillage needs to be avoided. Tame pasture, range, or 
woodland provides the best protection against erosion. 
Capability unit IVe-2; woodland suitability subclass 30; 
Deep Sand Savannah range site. 

24—Kamie fine sandy loam, 1 to 3 percent slopes. This 
is a very gently sloping, well drained, moderately permea- 
ble soil on uplands. It is on broad ridge crests above 
drainageways. 

In a typical profile the surface layer is dark brown, 
slightly acid fine sandy loam 8 inches thick. The subsur- 
face layer is 8 inches of brown, slightly acid fine sandy 
loam. The subsoil to a depth of 66 inches is yellowish red, 
medium acid sandy clay loam. 

Thickness of soil and depth to bedrock is more than 60 
inches. Thickness of surface and subsurface layers ranges 
from 8 to 20 inches. Available water capacity in 1 the upper 
40 inches ranges from 4.5 to 7.0 inches. 

About 15 percent of this mapping unit is included areas 
of Okay loam and Kamie loamy fine sand, and about 15 
percent is areas of soils that are similar to Kamie soils 
except that they have common pockets of clean sand 
grains in the lower part of the subsoil. 

The main concerns in using this soil in urban areas are 
slope and acidity. The soil is well suited to trees, garden 
plants, shrubs, and flowers. It has slight limitations for 
paths, trails, and camp or picnic areas. It also has slight 
limitations for septic tank filter fields, trench-type sanita- 
ry landfills, dwellings, commercial buildings, roads, and 
streets. Slope is the main soil feature to consider for 
sewage lagoons or playground areas. Soil acidity is a con- 
cern on this soil where it is used for uncoated steel or 


brown, strongly acid gravelly loam. Hard sandstone is at 
a depth of 15 inches. 

Thiekness of the soil and depth to sandstone is 10 to 20 
inches. Available water capacity above the sandstone 
ranges from 1.0 to 2.5 inches. 

Tn a typical profile the Linker soil has a surface layer 
of very dark grayish brown, slightly acid loam 2 inches 
thick. The subsurface layer is grayish brown, strongly 
acid loam 3 inches thick. The upper part of the subsoil is 
7 inches of reddish brown, strongly acid loam. The middle 
part of the subsoil is 14 inches of yellowish red, strongly 
acid sandy clay loam. The lower part of the subsoil is yel- 
lowish red, strongly acid gravelly sandy clay loam. Hard 
sandstone is at a depth of 31 inches. 

Thickness of the soil and depth to sandstone is 20 to 40 
inches. Available water capacity above the sandstone 
ranges from 4.0 to 7.5 inches. 

The main concerns of using these soils in urban areas 
are depth to bedrock, stones, and acidity. These soils have 
moderate limitations for trees, shrubs, flowers, and lawn 
grasses. The main soil features to consider for these uses 
are the stones and low acidity. In excavating, depth to 
bedrock must be considered in areas where these soils are 
used for septic tank filter fields, sewage lagoons, trench 
type sanitary landfills, dwellings, commercial buildings, 
and roads and streets. These soils have severe limitations 
for these uses. They are poorly suited to uncoated steel 
and concrete pipe because of acidity. 

The soils in this complex are mainly used for native 
` grasses and tame pasture plants. The soils support small 
amounts of hardwoods. 

The main concerns of management are steep slopes, 
rockiness, and shallowness of soil to shale or sandstone. 
This complex is not generally suitable for cultivation. 
Quality of native grass can be maintained or improved by 
proper grazing, controlling brush, and protection from 
fire. Fertilizing tame pasture plants increases production, 
improves the quality of grass, and protects the soil from 
erosion. Rockiness and shallow soil depth to sandstone 
limit the use of certain types of machinery in tame 
pasture management. Trees on these soils are used for 
firewood and are not generaly used for commercial 
production. Capability unit VIe-3; woodland suitability 
subclass 5d; Linker part in Sandy Savannah range site, 
Hector part in Shallow Savannah range site. 

23—Kamie loamy fine sand, 3 to 8 percent slopes. 
This is a gently sloping through sloping, well drained, 
moderately permeable soil on uplands. It is on broad side 
slopes above drainageways. 

In a typical profile the surface layer is dark brown, 
neutral loamy fine sand 6 inches thick. The subsurface 
layer is 12 inches of brown, slightly acid loamy fine sand. 
The subsoil is 46 inches of yellowish red, medium acid 
sandy clay loam. 

Thickness of soil and depth to bedrock is more than 60 
inches. Available water capacity in the upper 40 inches 
ranges from 4.5 to 7.0 inches. 
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In a typical profile the surface layer is dark brown, 
moderately alkaline shaly silty clay loam 3 inches thick. 
The underlying material is olive gray, neutral very shaly 
Silty clay loam. It is rippable. 

The depth to bedrock is more than 60 inches. Available 
water capacity in the upper 40 inches ranges from 4.0 to 
6.0 inches. 

The main concerns of using these soils in urban areas 
are slope and the loamy profile. These loamy soils are 
moderately well suited to concrete pipe. They are poorly 
suited to trees, shrubs, flowers, lawn grasses, and garden 
plants. Steep and very steep slopes limit the use of these 
soils for dwellings, commercial buildings, roads, streets, 
and all kinds of recreational and sanitary facilities. The 
soils have severe limitations for these uses. 

This soil is used mainly for grazing. In most areas the 
soil supports lower quality grasses, shrubs, and trees. 

The main concerns in management are steep slopes, the 
hazard of erosion, droughtiness of the soil, and soil tilth 
and fertility. Management that establishes or improves 
and maintains stands of vegetative cover is needed. Land 
leveling, establishing desirable vegetative cover, con- 
trolling grazing, and fertilizing may be needed. Capability 
unit VIIs-3; no woodland suitability subclass or range 
site. 

27—Kiomatia soils. These are nearly level, well 
drained, rapidly permeable Kiomatia loamy fine sand and 
moderately rapidly permeable soils that are similar to 
Kiomatia soils except that they are predominantly fine 
sandy loam or loam in the upper 40 inches. These soils are 
on flood plains that are flooded frequently for brief 
periods. About 70 percent of the mapped area is Kiomatia 
loamy fine sand. 

In a typical profile the Kiomatia soil has a surface layer 
of dark brown, moderately alkaline loamy fine sand 10 
inches thick. The next layer is 6 inches of reddish brown, 
moderately alkaline very fine sandy loam. The lower layer 
is light brown, moderately alkaline fine sand. 

The depth to bedrock is more than 60 inches. Available 
water capacity in the upper 40 inches of soil ranges from 
about 2.0 to 4.0 inches. 

The main concerns of using these soils in urban areas 
are frequent flooding and the loamy fine sand surface 
layer. These soils are well suited to trees and shrubs. 
They have moderate limitations for paths and trails 
because of flooding and the loamy fine sand surface layer. 
These frequently flooded soils are poorly suited to garden 
plants, flowers, and lawn grasses. They have severe 
limitations for dwellings, commercial buildings, roads, 
Streets, and most types of recreational and sanitary facili- 
ties. 

These soils are used mainly for grazing. A few areas 
are in tame pasture plants. 

The main concerns in management are frequent flood- 
ing, the hazard of erosion, and soil fertility. The quality of 
native grasses can be maintained or improved by follow- 
ing suitable grazing practices, controlling brush, and pro- 
tecting the soil from fire. Weeding, thinning, and selective 


concrete pipe. The soil is moderately well suited to this 
use. 

This soil is used mainly for tame pasture plants, wheat, 
grain sorghum, vegetable crops, and soybeans. It is also 
suited to range or woodland plants. 

The main concerns of soil management are controlling 
soil erosion and maintaining soil tilth and fertility. Terrac- 
ing is needed where the soil is eroding. Fertilizing in- 
creases plant growth and provides more crop residue to 
help maintain soil tilth, fertility; and uptake of water. 
Contour farming in sloping areas, striperopping, and using 
crop residue can be used to control soil erosion. Winter 
cover crops following row crops furnish additional soil 
protection against wind and water action. Minimum tillage 
is needed. Capability unit IIe-2; woodland suitability sub- 
elass 3o; Sandy Savannah range site. 

25—Kamie-Urban land complex, 1 to 8 percent 
slopes. These are very gently sloping through sloping 
soils on timbered uplands. The soils are in such an in- 
tricate pattern with buildings, roads, and streets that it is 
impractical to separate them from the Urban land. 

This complex is 50 percent Kamie soils and 30 percent 
Urban land. Okay soils make up a small acreage of the 
complex. 

In a typical profile the Kamie soil has a surface layer of 
dark brown, slightly acid fine sandy loam 8 inches thick. 
The subsurface layer is 8 inches of brown, slightly acid 
fine sandy loam. The subsoil to a depth of 66 inches is 
yellowish red, medium acid sandy clay loam. 

Thickness of soil and depth to bedrock is more than 60 
inches. Thickness of surface and subsurface layers ranges 
from 8 to 20 inches. Available water capacity in the upper 
40 inches ranges from 4.5 to 7.0 inches. 

In about half the acreage of this mapping unit, how- 
ever, the soils have been modified by excavation, filling, 
and grading. Fill material is loamy and usually comes 
from excavated areas of these soils. 

The soils in this complex are used for urban develop- 
ment, including industry. 

The main concerns in using these soils in urban areas 
are slope and soil acidity. These soils are well suited to 
trees, garden plants, shrubs, and flowers. They have 
slight limitations for paths, trails, and camp or picnic 
areas. They also have slight limitations for septie tank 
filter fields, trench-type sanitary landfills, dwellings, com- 
mercial buildings, roads, and streets. This soil is 
moderately well suited to uncoated steel or concrete pipe. 
No capability unit or range site, Kamie part in woodland 
suitability subclass 3o, Urban land not placed in woodland 
suitability subclass. 

26—Kanima soils, 3 to 50 percent slopes. These are 
gently sloping to very steep, well drained, moderately 
permeable Kanima soils and slowly permeable soils that 
are similar to Kanima soils except that they have a shaly 
clay profile. These soils are in strip-mined areas on crests 
and side slopes of parallel ridges on uplands (fig. 1). In 
some areas the ridges have been leveled. 


18 SOIL SURVEY 


29—Latanier clay. This is a nearly level, somewhat 
poorly drained, very slowly permeable soil. It is on flood 
plains that are subject to flooding occasionally for brief 
periods. 

In a representative profile the surface layer is dark 
reddish brown, moderately alkaline clay 11 inches thick. 
The subsoil is 21 inches of dark reddish brown, moderate- 
ly alkaline clay. The underlying material to a depth of 42 
inehes is dark reddish brown, moderately alkaline silty 
clay loam. Below this it is reddish brown, moderately al- 
kaline fine sandy loam. 

The depth to bedrock is more than 60 inches. Available 
water capacity in the upper 40 inches ranges from about 
7.5 to 8.5 inches. 

About 5 percent of this mapping unit is included areas 
of soils that are similar to Latanier soils except that they 
are flooded frequently for brief periods. About 20 percent 
is included soils that are similar to Latanier soils except 
that they have a less clayey surface layer and soils that 
are similar to Latanier soils except that they have a 
clayey subsoil at a depth of more than 40 inches. 

The main concerns of using this soil in urban areas are 
occasional flooding, the clayey texture, wetness, and high 
shrink-swell potential Trees, shrubs, most flowers, and 
some garden plants are well suited to this soil. Proper 
struetural design to compensate for high shrink-swell 
potential, flooding, and wetness: is especially needed 
where the soil is used for dwellings, commercial buildings, 
roads, and streets. The soil has severe limitations for 
these uses. Flooding is the main concern in areas where 
this soil is used for septic tank filter fields, sewage 
lagoons, and trench-type sanitary landfills. This soil has 
severe limitations for paths, trails, and camp and pienie or 
playground areas. 

Most of this soil is used for tame pasture plants. The 
main field crops are wheat, grain sorghum, and soybeans. 
A few areas are in woodland. 

The main concerns of management in cultivated areas 
are flooding, surface wetness, slow water intake, and soil 
tilth. Close-grown crops are needed during late fall, 
winter, and spring to prevent excessive loss of soil during 
flooding. The planting of spring crops needs to be delayed 
until after the common flood periods. Most crops can be 
grown continuously where the soil has been fertilized to 
achieve maximum residue to return to the soil Large 
amounts of residue help maintain organic matter and con- 
tribute to good soil tilth and intake of water. When this 
soil is wet, tillage or grazing breaks down soil structure 
and reduces water intake. A drainage system that in- 
eludes row arrangement for drainage reduces surface 
wetness and allows for better crop growth. Capability 
unit IIIw-1; woodland suitability subclass 3w; no range 
site. 

30—Lula silt loam, 1 to 3 percent slopes. This is a 
very gently sloping, well drained, moderately permeable 
soil on uplands. It is on broad, smooth ridge crests. 

In a representative profile the surface layer is dark 
reddish brown, medium acid silt loam 14 inches thiek. The 


eutting are good practices to use on woodland. Fertilizing 
tame pasture plants and using proper grazing help to 
maintain soil fertility and control erosion. Capability unit 
Vw-1; woodland suitability subclass 20; no range site. 

28—Larton-Glenpool complex, 0 to 3 percent slopes. 
This is a complex of the well drained, moderately permea- 
ble Larton soil and the somewhat excessively drained, 
rapidly permeable Glenpool soil. These nearly level and 
very gently sloping soils are on and between ridge crests 
that are 2 to 6 feet high and 100 to 400 feet apart. This 
complex is 80 percent Larton soils in the areas between 
the small ridge crests and 20 percent Glenpool soils on 
the ridge crests. 

In a typical profile the Larton soil has a surface layer 
of dark brown, slightly acid loamy fine sand 11 inches 
thick. The subsurface layer is 19 inches of brown, medium 
acid loamy fine sand. The subsoil to a depth of 66 inches 
is yellowish red, medium acid sandy clay loam. 

The soil thickness and depth to sandstone is more than 
60 inches. Available water capacity in the upper 40 inches 
ranges from 2.5 to 5.0 inches. ` 

In a typical profile the Glenpool soil has a surface layer 
of dark brown, medium acid loamy fine sand 4 inches 
thick. The subsurface layer is 42 inches of light brown, 
medium acid loamy fine sand. The upper part of the sub- 
soil is 8 inches of strong brown, strongly acid loamy fine 
sand. The middle part of the subsoil is 12 inches of yel- 
lowish red, very strongly acid loamy fine sand. The lower 
part of the subsoil to a depth of 73 inches is yellowish 
red, strongly acid loamy fine sand. 

Thiekness of soil and depth to bedrock is more than 60 
inches. Available water capacity in the upper 40 inches 
ranges from 3.0 to 4.5 inches. 

The main concerns in using these soils in urban areas 
are rapid permeability, the sandy surface layer, slope and 
Soll acidity. These soils are well suited tó trees, shrubs, 
flowers, lawn grasses, and many garden plants. They have 
slight limitations for septic tank filter fields, trench type 
sanitary landfills, dwellings, commercial buildings, roads, 
streets, and most recreational facilities. These soils have 
moderate limitations for sewage lagoons; seepage of 
waste material is the main limitation. Proper structural 
design to compensate for soil acidity is needed for un- 
coated steel or concrete. 

The soils in this complex are mainly used for grain 
sorghum, soybeans, wheat, tame pasture plants, timber, 
and native grasses. 

Management is needed to control erosion and maintain 
soil fertility. Most crops that produce large amounts of 
plant residue can be grown continuously where the 
residue is returned to the soil. Fertilizing increases plant 
growth and provides more plant residue to reduce the 
loss of soil from soil blowing. Stripcropping and planting 
winter cover crops following row crops also protect the 
soil. Minimum tillage needs to be used. Capability unit 
11168: woodland suitability subclass 30; Deep Sand 
Savannah range site. 
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Because flooding is rare this soil in areas along the Ar- 
kansas River has moderate limitations for dwellings, com- 
mercial buildings, camp areas, picnic areas, playground 
areas, roads or streets, and garden plants. It has severe 
limitations for septic tank filter fields, sewage lagoons, or 
sanitary landfills because of permeability. 

This soil is suited to all erops commonly grown in the 
area. The main crops are wheat, grain sorghum, soybeans, 
vegetable crops, and tame pasture plants. This soil is also 
suitable for range plants. 

Soil management is needed to maintain soil tilth and 
fertility. Most crops that produce large amounts of 
residue can be grown continuously where the soil is well 
managed and most of the crop residue is returned to the 
soil. Fertilizing helps to maintain organic matter content, 
good tilth, and fertility. Minimum tillage is needed. Capa- 
bility unit LI: woodland suitability subclass 30; no range 
site. 

32—Newtonia silt loam, 1 to 3 percent slopes. This is 
a very gently sloping, well drained, moderately permeable 
soil on uplands. It is on broad, smooth ridge crests. 

In a representative profile the surface layer is dark 
brown, slightly acid silt loam 11 inches thick. The upper 7 
inches of the subsoil is dark reddish brown, medium acid 
silt loam. The middle part of the subsoil is 28 inches of 
dark reddish brown, strongly acid silty clay loam that 
grades to dark red, medium acid silty clay loam at a 
depth of 26 inches. The lower part of the subsoil to a 
depth of 62 inches is red, slightly acid silty clay loam. 

The soil is more than 60 inches deep to bedrock. Availa- 
ble water capacity in the upper 40 inches ranges from 6.0 
to 7.5 inches. 

About 10 percent of this mapping unit is included areas 
of Catoosa silt loam, 5 percent is Dennis silt loam, and 10 
percent is a soil that is similar to Newtonia soils except 
that it has a lighter colored surface layer. 

The main concerns in using this soil in urban areas are 
moderate permeability, slope, excessive clay, and high 
shrink-swell potential. This soil is well suited to garden 
plants, flowers, lawn grasses, shrubs, and most trees. It 
has slight limitations for most recreational facilities. Slope 
is the main soil feature to consider in areas where this 
soil, whieh has moderate limitations, is used for sewage 
lagoons or septic tank filter fields. This moderately well 
suited soil is too clayey to be used for uncoated steel or 
concrete pipe. It is also too clayey and has severe limita- 
tions for easy excavation and movement of equipment in 
areas where it is used for trench-type sanitary landfills. 
Good structural design to compensate for high shrink- 
swell potential is especially needed where this soil is used 
for dwellings, commercial buildings, roads, and streets. 

This soil is suited to the commonly grown crops in the 
county, including wheat, grain sorghum, soybeans, in- 
troduced grasses, and native grasses. 

Soil management is needed to maintain fertility and soil 
tilth and to control loss of soil through erosion. Cropping 
systems need to provide for the return of adequate 
amounts of residue to the soil. Erosion can be reduced by 


upper part of the subsoil is 5 inches of dark reddish 
brown, medium acid silty clay loam. The lower part of the 
subsoil is dark red, medium acid silty clay loam. Hard 
limestone bedrock is at a depth of 54 inches. 

Thickness of soil and depth to bedrock ranges from 40 
to 60 inches. Available water capacity in the upper 40 
inches ranges from about 4.5 to 6.5 inches. 

Included with this soil in mapping are small areas of 
Newtonia silt loam and Catoosa silt loam. 

The main concerns of using this soil in urban areas are 
the depth to bedrock, low strength, moderate shrink-swell 
potential, soil texture, and slope. This soil is well suited to 
garden plants, flowers, and most shrubs. It has slight 
limitations for paths, trails, and most picnic, playground, 
and camp.areas. Because of the depth to rock, it has 
moderate limitations for septic tank filter fields, sewage 
lagoons, trench-type sanitary landfills, and dwellings with 
basements. 

Proper structural design to compensate for the low 
strength and moderate shrink-swell potential is especially 
needed where this soil is used for dwellings, commercial 
buildings, roads, and streets. 

This soil is suited to the commonly grown crops in the 
county, including wheat, grain sorghum, soybeans, in- 
troduced grasses, and native grasses. 

Soil management is needed to maintain fertility and soil 
tilth and to control loss of soil through erosion. Cropping 
systems need to provide for the return of adeguate 
amounts of residue to the soil. Erosion can be reduced by 
contour farming, terracing, and managing crop residue. 
Vegetative cover is needed during winter and spring to 
help keep the soil from eroding. Fertilizer increases plant 
growth and provides additional crop residue for erosion 
control. Terracing, contour farming, and using covér crops 
are especially needed where row crops are grown. Exces- 
sive tillage needs to be avoided. Capability unit IIe-1; no 
woodland suitability subclass; Loamy Prairie range site. 

31—Mason silt loam. This is a nearly level, well 
drained and moderately well drained soil that has 
moderately slow permeability. It is on flood plains and is 
flooded rarely for very brief periods. 

In a representative profile the surface layer is very 
dark grayish brown, neutral silt loam 13 inches thick. The 
upper part of the subsoil is 24 inches of very dark grayish 
brown, slightly acid silty clay loam. The lower part of the 
subsoil is 19 inches of dark brown, slightly acid silty clay 
loam. The underlying material is dark brown, neutral silty 
clay loam. 

Thickness of the soil is 40 to more than 60 inches, and 
depth to bedrock exceeds 60 inches. Available water 
capacity in the upper 40 inches of soil ranges from 6.5 to 
8.0 inches. 

About 30 percent of this mapping unit is included areas 
of soils that are similar to Mason soils except that they 
are reddish in the lower part of the subsoil. 

The main concern of management of this soil in urban 
areas is flooding. The soil is well suited to trees, shrubs, 
flowers, and lawn grasses. It has slight limitations for 
paths and trails in recreational areas. 
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permeable Niotaze soil and the well drained to somewhat 
excessively drained, moderately rapidly permeable Dar- 
nell soil. These gently sloping to moderately steep soils 
are on ridge crests and side slopes of uplands. This com- 
plex is 65 percent Niotaze soil on side slopes and 25 per- 
cent Darnell soil on ridge crests. Similar soils that are 
deeper than the Darnell and Niotaze soils and small areas 
of sandstone outcrops make up the rest of the complex. 

In a typical profile the Niotaze soil has a surface layer 
of dark brown, medium acid gravelly and eobbly fine 
sandy loam 5 inches thick. The subsurface layer is 6 
inches of brown, medium acid gravelly and cobbly fine 
sandy loam. The upper part of the subsoil is 16 inches of 
reddish brown, strongly acid clay. The lower part of the 
subsoil is 7 inches of mottled red and light olive brown, 
very strongly acid clay. The underlying material is rippa- 
ble, stratified shale. 

Thickness of soil and depth to shale is 20 to 40 inches. 
Available water capacity between depths of 20 and 40 
inches ranges from 3.0 to 6.0 inches. 

In a typical profile the Darnell soil has a surface layer 
of dark grayish brown, medium acid gravelly and cobbly 
fine sandy loam 4 inches thick. The subsoil is 11 inches of 
yellowish red, strongly acid fine sandy loam. The underly- 
ing material is rippable sandstone similar in color and 
reaction to the subsoil. 

Soil thickness and depth to sandstone ranges from 10 to 
20 inches. Available water capacity in the upper 20 inches 
ranges from 1.0 to 2.5 inches. 

The main concerns of management of these soils in 
urban areas are depth to bedrock, permeability, 
moderately steep to steep slopes, rockiness, and wetness. 
These soils are well suited to lawn grasses, flowers, 
shrubs, trees, and most garden plants. They have 
moderate limitations for shallow excavations and roads or 
streets mainly because of shallowness of soil, rockiness, 
and wetness. The soils in this complex have severe limita- 
tions for septic tank absorption fields, sewage lagoons, 
sanitary landfills, dwellings, camp areas, playgrounds, and 
picnic areas because of rockiness, depth to bedrock, 
permeability, wetness, and moderately steep slopes. 
Depth to bedrock is the main limitation in using these 
soils for uncoated steel and concrete pipe. 

The soils in this complex are mainly used for native 
grasses and tame pasture plants. The soils support small 
stands of hardwoods. 

The main concerns of management are steep slopes, 
rockiness, and shallowness of soil to shale or sandstone. 
This soil complex is not generally suitable for cultivation. 
Quality of native grass can be maintained or improved by 
proper grazing, controlling brush, and protection from 
fire. Fertilizing tame pasture plants increases production, 
improves the quality of grass, and protects the soil from 
erosion. Rockiness and shallow depth to sandstone limit 
the use of certain types of machinery in tame pasture 
management. Trees on these soils are used for firewood 
and have little commercial value. Capability unit VIe-3; 
woodland suitability subclass 50; Niotaze part in Sandy 


contour farming, terracing, and managing crop residue. 
Vegetative cover is needed during winter and spring to 
help keep the soil from eroding. Fertilizer increases plant 
growth and provides additional crop residue for erosion 
control. Terracing, contour farming, and using cover crops 
are especially needed where row crops are grown. Exces- 
sive tillage needs to be avoided. Capability unit IIe-1; no 
woodland suitability subclass; Loamy Prairie range site. 

33—Newtonia silt loam, 3 to 5 percent slopes. This is 
a gently sloping, well drained, moderately permeable soil 
on uplands. It is on broad side slopes. 

In a representative profile the surface layer is very 
dark grayish brown, slightly acid silt loam 12 inches thick. 
The upper part of the subsoil is 5 inches of dark brown, 
slightly acid silty clay loam. The middle part of the sub- 
soil is 27 inches of dark reddish brown, medium acid silty 
clay loam that grades to yellowish red, medium acid silty 
clay loam at a depth of 30 inches. The lower part of the 
subsoil to a depth of 72 inches is yellowish red, medium 
acid silty clay. 

Thickness of soil and depth to bedrock is more than 60 
inches. Available water capacity in the upper 40 inches of 
soil ranges from about 6.0 to 7.5 inches. 

About 10 percent of this mapping unit is included areas 
of Lula silt loam and Dennis silt loam, and 5 percent is 
small areas of eroded soils and soils that are similar to 
Newtonia soils except that the surface layer is lighter 
colored. 

The main concerns in using this soil in urban areas are 
moderate permeability, slope, excessive clay, and high 
shrink-swell potential. This soil is well suited to garden 
plants, flowers, lawn grasses, shrubs, and most trees. It 
has slight limitations for most recreational facilities. Slope 
is the main soil feature to consider in areas where this 
soil is used for sewage lagoons or septic tank filter fields. 
The soil has moderate limitations for these uses. The soil 
is too clayey for and poorly suited to easy excavation and 
movement of equipment in areas where it is used for 
trench-type sanitary landfills. Proper structural design to 
compensate for high shrink-swell potential is especially 
needed where this soil is used for dwellings, commercial 
buildings, roads, and streets. It has severe limitations for 
these uses. 

This soil is used mostly for tame pasture, wheat, 
sorghum, and soybeans, Some areas are in native grass. 

The main concern of soil management is controlling ero- 
sion and maintaining soil fertility and soil tilth. Terracing, 
contour farming, and using crop residue are needed to 
control erosion. Crop residue should be returned to the 
soil, and minimum tillage needs to be used. Roweropping 
needs to be avoided unless small grains are predominant 
in the rotation of crops to protect the soil from water ero- 
sion. Tame pasture grasses and legumes or native grasses 
are the best protection against erosion. Capability unit 
1116-1: no woodland suitability subclass; Loamy Prairie 
range site. 

34—Niotaze-Darnell complex, 3 to 15 percent slopes. 
This is a complex of the somewhat poorly drained, slowly 
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class 5x; Niotaze part in Sandy Savannah range site, Dar- 
nell part in Shallow Savannah range site. 

36— Niotaze-Darnell complex, 25 to 45 percent slopes. 
This is a complex of the somewhat poorly drained, slowly 
permeable Niotaze soil and the well drained to somewhat 
excessively drained, moderately rapidly permeable Dar- 
nell soil These steep soils are on ridge crests and side 
slopes of uplands. This complex is 50 percent Niotaze soil 
on side slopes and 25 percent Darnell soil on ridge crests. 
Small areas of soils that are similar to Niotaze soils but 
that are deeper, make up 15 percent of the complex, and 
rock outcrops and a soil that is similar to Darnell soils but 
that has hard sandstone make up the rest. 

In a typical profile the Niotaze soil has a surface layer 
of brown, medium acid, gravelly and cobbly fine sandy 
loam 4 inches thick. The subsurface layer is 9 inches of 
grayish brown, strongly acid, gravelly and cobbly fine 
sandy loam. The upper part of the subsoil is 11 inches of 
reddish brown, very strongly acid clay. The lower part of 
the subsoil is 8 inches of mottled olive brown and reddish 
brown, very strongly acid clay. The underlying material is 
soft, rippable, stratified shale. 

Thickness of soil and depth to shale is 20 to 40 inches. 
Available water capacity between depths of 20 and 40 
inches ranges from 3.0 to 6.0 inches. 

In a typical profile the Darnell soil has a surface layer 
of dark grayish brown, medium acid, gravelly and cobbly 
fine sandy loam 8 inches thick. The subsoil is 9 inches of 
reddish brown, strongly acid, gravelly and cobbly fine 
sandy loam. The underlying material is rippable sandstone 
that is similar in color and reaction to the subsoil. 

Soil thickness and depth to sandstone ranges from 10 to 
20 inches. Available water capacity within the upper 20 
inches rangs from 1.0 to 2.5 inches. 

The main concerns of management of these soils in 
urban areas are depth to bedrock, permeability, 
moderately. steep to steep slopes, rockiness, and wetness. 
These soils are well suited to lawn grasses, flowers, 
shrubs, trees, and most garden plants. They have 
moderate limitations for shallow excavations and roads or 
streets mainly because of shallowness of soil, rockiness, 
and wetness. The soils in this complex have severe limita- 
tions for septic tank absorption fields, sewage lagoons, 
sanitary landfills, dwellings, camp areas, playgrounds, and 
picnic areas because of rockiness, depth to bedrock, 
permeability, wetness, and steep slopes. Depth to bedrock 
is the main limitation in using these soils for uncoated 
steel and concrete pipe. 

The main concerns of management are steep slopes, 
rockiness, and shallowness of soil to shale or sandstone. 
These soils are not suitable for cultivation. Proper graz- 
ing, controlling brush, and protecting the grass from fire 
improve the quality of grass and protect these soils from 
erosion. Rockiness and steep slopes restrict the use of 
most types of machinery in land management. Trees are 
used mostly for firewood and have little commercial 
value. Capability unit. VIIs-4; woodland suitability sub- 
class 5x; Savannah Breaks range site. 


Savannah range site, Darnell part in Shallow Savannah 
range site. 

35—Niotaze-Darnell complex, 15 to 25 percent slopes. 
This is a complex of the somewhat poorly drained, slowly 
permeable Niotaze soil and the well drained to somewhat 
excessively drained, moderately rapidly permeable Dar- 
nell soil. These moderately steep to steep soils are on 
ridge crests and side slopes of uplands. This complex is 75 
percent Niotaze soil on side slopes and 25 percent Darnell 
soil on ridge crests. There are small areas of sandstone 
outcrops. 

In a typical profile the Niotaze soil has a surface layer 
of very dark grayish brown, medium acid gravelly and 
cobbly fine sandy loam 5 inches thick. The subsurface 
layer is 7 inches of brown, strongly acid gravelly and 
cobbly fine sandy loam. The upper part of the subsoil is 
16 inches of mottled reddish brown and brown, very 
strongly acid clay. The lower part of the subsoil is 7 
inches of mottled yellowish red, light olive brown, and 
gray, very strongly acid clay. The underlying material is 
rippable, stratified, grayish shale. 

Thickness of soil and depth to shale is 20 to 40 inches. 
Available water capacity between depths of 20 and 40 
inches ranges from 3.0 to 6.0 inches. 

In a typical profile the Darnell soil has a surface layer 
of dark brown, medium acid fine sandy loam 4 inches 
thick. The subsoil is 11 inches of brown, strongly acid fine 
sandy loam. The underlying material is rippable sandstone 
similar in color and reaction to the subsoil. 

Soil thickness and depth to sandstone ranges from 04 
20 inehes. Available water capacity within the upper 20 
inches ranges from 1.0 to 2.5 inches. 

The main concerns of management of these soils in 
urban areas are depth to  bedrock, permeability, 
moderately steep to steep slopes, rockiness, and wetness. 
These soils are well suited to lawn grasses, flowers, 
shrubs, trees, and most garden plants. They have 
moderate limitations for shallow excavations and roads or 
streets mainly because of shallowness of soil, rockiness, 
and wetness. The soils in this complex have severe limita- 
tions for septic tank absorption fields, sewage lagoons, 
sanitary landfills, dwellings, camp areas, playgrounds, and 
picnic areas because of rockiness, depth to bedrock, 
permeability, wetness, and moderately steep to steep 
slopes. Depth to bedrock is the main limitation in using 
these soils for uncoated steel and concrete vipe. They are 
poorly suited for this use. 

The soils in this complex are mainly used for native 
grass. These soils support small stands of hardwoods. 

The main concerns of management are steep slopes, 
rockiness, and shallowness of soil to shale or sandstone. 
This complex is not suitable for cultivation. Proper graz- 
ing, controlling brush, and protecting the grass from fire 
improve the quality of grass and protect these soils from 
erosion. Rockiness and steep slopes restrict the use of 
most types of machinery in land management. Trees are 
used mostly for firewood and have little commercial 
value. Capability unit VIIs-2; woodland suitability sub- 
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accumulated. It includes slush pits and adjacent uplands 
and bottom lands. It is in all parts of the county near oil 
drilling or refining operations. Areas are usually about 3 
acres in size but range from 1/2 acre to 70 acres. Slope is 
0 to 5 percent. Surface runoff is rapid, and erosion is a 
severe hazard. 

Oil-waste land is unsuitable for farming or urban use. 
Some of it could be reclaimed, but the cost would be high 
beeause surface drainage from higher areas would have 
to be diverted. Rainwater could be impounded to help 
leach out soluble salts. A mulch of hay or straw would 
reduce evaporation and thus help prevent salt accumula- 
tions on the surface. : 

Very little vegetation grows on these areas. Salt- 
tolerant pasture plants could be grown if they were 
seeded in the middle of the rainy season when salt aceu- 
mulations on the surface are reduced. Capability unit 
VIIIs-1; no woodland suitability subclass or range site. 

39—Okay loam, 0 to 1 percent slopes. This is a nearly 
level, well drained, moderately permeable soil on uplands. 
It is on broad, smooth ridge crests. 

In a typical profile the surface layer is dark brown, 
slightly acid loam 15 inches thick. The upper 5 inches of 
the subsoil is brown, slightly acid loam. The middle part 
of the subsoil is 22 inches of reddish brown, medium acid 
clay loam. The lower part of the subsoil is 7 inches of yel- 
lowish red, medium acid clay loam. The underlying 
material is yellowish red, strongly acid loam. 

Soil thickness is 40 inches to more than 60 inches, and 
the depth to bedrock is more than 60 inches. Available 
water capacity to a depth of 40 inches ranges from 6.0 to 
8.0 inches. 

About 10 percent of this mapping unit is included areas 
of Kamie fine sandy loam and Mason silt loam. 

The main concerns in using this soil in urban areas are 
moderate permeability and soil acidity. Trees, garden 
plants, shrubs, flowers, paths, trails, and camp, 
playground, or picnic areas are well suited to this soil. 
The soil has slight limitations for septic tank filter fields, 
trench-type sanitary landfills, dwellings, commercial 
buildings, roads, and streets. Moderate permeability is the 
main soil feature to consider when planning to use this 
soil for sewage lagoons. Soil acidity is the main concern 
on this soil where it is used for uncoated steel or concrete 
pipe. ۱ 

This soil is used mostly for field crops and tame 
pasture plants. Wheat, vegetables, soybeans, and grain 
sorghum are the main crops suited to this soil. 

Controlling erosion and maintaining soil tilth and fertili- 
ty are the main management concerns on this soil. This 
soil ean be used for continuous clean-tilled erops where it 
has been adequately fertilized and crop residue has been 
returned to the soil. Proper management of crop residue 
helps maintain soil tilth and improve water intake. In a 
few areas, diversion terraces on long slopes are used to 
prevent excessive sheet erosion. Capability unit I-2; no 
woodland suitability subelass; Loamy Prairie range site. 


37 —Niotaze-Darnell-Urban land complex, 3 to 25 per- 
cent slopes. These are gently sloping to steep soils on 
timbered uplands. The soils in this complex are in such an 
intricate pattern with buildings, streets, and roads that it 
is impraetieal to separate them from the Urban land. 
Niotaze soils are on side slopes, and Darnell soils are on 
ridge crests. This complex is 55 percent Niotaze soils, 25 
percent Darnell soils, 20 percent Urban land, and small 
areas of sandstone outcrops. 

In a typical profile the Niotaze soil has a surface layer 
of brown, medium acid, gravelly and cobbly fine sandy 
loam 4 inches thick. The subsurface layer is 9 inches of 
grayish brown, strongly acid, gravelly and cobbly fine 
sandy loam. The upper part of the subsoil is 11 inches of 
reddish brown, very strongly acid clay. The lower part of 
the subsoil is 8 inches of mottled olive brown and reddish 
brown, very strongly acid clay. The underlying material is 
soft rippable, stratified shale. 

Thickness of soil and depth to shale is 20 to 40 inches. 
Available water capacity between depths of 20 and 40 
inches ranges from 3.0 to 6.0 inches. 

In a typical profile the Darnell soil has a surface layer 
of dark grayish brown, medium acid, gravelly and cobbly 
fine sandy loam 3 inches thick. The subsoil is 9 inches of 
reddish brown, strongly acid, gravelly and cobbly fine 
sandy loam. The underlying material is rippable sandstone 
that is similar in eolor and reaction to the subsoil. 

Soil thickness and depth to sandstone ranges from 10 to 
20 inches Available water capacity within the upper 20 
inches ranges from 1.0 to 2.5 inches. 

About 70 percent of the acreage of these soils, how- 
ever, has been modified by excavating, filling, and grad- 
ing. In excavated areas, Niotaze soils are clayey and shaly 
and Darnell soils are loamy with considerable amounts of 
gravel- and cobble-sized. fragments of sandstone. In fill 
areas the material is usually loamy and is 1 to 3 feet 
thick. 

- The soils in this complex are used for urban develop- 
ment, including small industrial areas. 

The main concerns of management of these soils in 
urban areas are depth to  bedrock, permeability, 
moderately steep to steep slopes, rockiness, and wetness. 
These soils are well suited to lawns, grasses, flowers, 
shrubs, trees, and most garden plants. They have 
moderate limitations for shallow excavations and roads or 
Streets mainly because of shallowness, rockiness, and wet- 
ness. The soils in this complex have severe limitations for 
septie tank absorption fields, sewage lagoons, sanitary 
landfills, dwellings, camp areas, playgrounds, and picnic 
areas because of rockiness, depth to bedrock, permeabili- 
ty, wetness, and moderately steep to steep slopes. Depth 
to bedrock is the main limitation in using these poorly 
suited soils for uncoated steel and concrete pipe. No capa- 
bility unit or range site, Niotaze and Darnell parts in 
woodland suitability subclass 5x, Urban land not placed in 
a woodland suitability subclass. 

38—Oil-waste land. Oil-waste land consists of areas 
where liquid wastes, principally oil and salt water, have 
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About 10 percent of this mapping unit is included areas 
of Kamie loamy fine sand and Newtonia silt loam. Also in- 
cluded are a few spots of eroded soils. 

The main concerns in using this soil in urban areas are 
slope and soil acidity. This soil is well suited to trees, 
garden plants, shrubs, and flowers. It has slight limita- 
tions for paths, trails, and camp or picnic areas. It also 
has slight limitations for septie tank filter fields, trench- 
type sanitary landfills, dwellings, commercial buildings, 
roads, and streets. Slope is the most restricting soil fea- 
ture for sewage lagoons or playground areas. Soil acidity 
is a concern where this soil is used for uncoated steel or 
concrete pipe. 

This soil is used mostly for tame pasture, wheat, grain 
sorghum, and soybeans. Some areas are in native grass. 

The main concerns of soil management are controlling 
erosion and maintaining soil fertility and soil tilth. Terrae- 
ing, contour farming, and using crop residue are needed 
to help control erosion. Crop residue should be returned 
to the soil, and minimum tillage needs to be practiced. 
Rowcropping needs to be avoided unless small grains are 
predominant in the rotation of crops to protect the soil 
from erosion. Tame pasture grasses and legumes or na- 
tive grass provide the best protection against erosion. 
Capability unit 11161: no woodland suitability subclass; 
Loamy Prairie range site. 

42—Okay loam, 2 to 5 percent slopes, eroded. This is 
a very gently sloping to gently sloping, well drained, 
moderately permeable soil on uplands. It is on broad side 
slopes above drainageways. 

Part of the original surface layer has been removed by 
erosion in about 50 percent of the area. In about 30 per- 
cent of the area, the surface layer and the upper part of 
the subsoil have been mixed by tillage. Rills are common 
throughout the area, and a few gullies are present. 

In a representative profile the surface layer is dark 
brown, slightly acid loam 8 inches thick. The upper 4 
inches of the subsoil is dark reddish brown, slightly acid 
loam. The remainder of the subsoil, to a depth of 53 
inches, is yellowish red, medium acid sandy clay loam. The 
underlying material is yellowish red, strongly acid fine 
sandy loam. 

Soil thickness is 40 inches to more than 60 inches, and 
the depth to bedrock is more than 60 inches. Available 
water capacity to a depth of 40 inches ranges from 6.0 to 
8.0 inches. 

About 5 percent of this mapping unit is included areas 
of Kamie fine sandy loam, and 5 percent is areas of soils 
that are similar to Okay soils except that pockets of clean 
sand grains make up more than 5 percent of the lower 
part of the subsoil. 

The main concerns in using this soil in urban areas are 
slope and acidity. The soil is well suited to trees, garden 
plants, shrubs, and flowers. It has slight limitations for 
paths, trails, and camp or pienic areas. It also has slight 
limitations for septic tank filter fields, trench-type sanita- 
ry landfills, dwellings, commercial buildings, roads, and 
streets. Slope is the most restrictive soil feature for 


40—Okay loam, 1 to 3 percent slopes. This gently 
sloping, well drained, moderately permeable soil is on 
uplands. 

In a typical profile the surface layer is dark brown, 
slightly acid loam 12 inches thick. The upper 6 inches of 
the subsoil is dark brown, slightly acid loam. The middle 
part of the subsoil is 28 inches of reddish brown, slightly 
acid clay loam. The lower part of the subsoil is 24 inches 
of reddish brown loam. 

Soil thickness is 40 inches to more than 60 inches, and 
the depth to bedrock is more than 60 inches. Available 
water capacity to a depth of 40 inches ranges from 6.0 to 
8.0 inches. 

About 15 percent of this mapping unit is included areas 
of a soil that is similar to Okay soils except that it has a 
dark grayish brown and reddish brown surface layer, and 
10 percent is a soil that is similar to Okay. soils except 
that it has a fine sandy loam surface layer. 

. The main concerns in using this soil in urban areas are 

slope and soil acidity. The soil is well suited to trees, 
` garden plants, shrubs, and flowers. It has slight limita- 
tions for paths, trails, and camp or picnic areas. It has 
slight limitations for septic tank filter fields, trench-type 
sanitary landfills, dwellings, commercial buildings, roads, 
.and streets. Slope is the most restricting feature for 
sewage lagoons or playground areas. Soil acidity is a con- 
cern on this soil where it is used for uncoated steel or 
concrete pipe. 

This soil is suited to the commonly grown crops in the 
county, including wheat, grain sorghum, soybeans, vegeta- 
bles, introduced grasses, and native grasses. 

Soil management is needed to maintain fertility and soil 
tilth and to help control erosion. Cropping systems need 
to provide for the return of adequate residue to. the soil. 
Erosion can be reduced by contour farming, terracing, 
and managing crop residue. Vegetative cover is needed 
during winter and spring to help keep the soil from erod- 
ing. Fertilizer increases plant growth and provides addi- 
tional crop residue for erosion control. Terracing, contour 
farming, and using cover crops are especially needed 
where row crops are grown. Excessive tillage needs to be 
avoided. Capability unit IIe-1; no woodland suitability 
subclass; Loamy Prairie range site. 

41—Okay loam, 3 to 5 percent slopes. This is a gently 
sloping, well drained, moderately permeable soil on 
uplands. It is on broad, smooth side slopes. 

In- a representative profile the surface layer is dark 
brown, slightly acid loam 11 inches thiek. The upper 8 
inches of the subsoil is dark brown, medium acid loam. 
The middle part of the subsoil is 10 inehes of reddish 
brown, strongly acid clay loam. The lower part of the sub- 
soil is 15 inches of yellowish red, strongly acid clay loam. 
m underlying material is yellowish red, medium acid 
oam. 

Soil thickness is 40 inches to more than 60 inches, and 
the depth to bedrock is more than 60 inches. Available 


water capacity to a depth of 40 inches ranges from 6.0 to 
8.0 inches. ` 
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soil Proper management of erop residue helps maintain 
soil tilth and improve water intake. In a few areas, diver- 
sion terraces on long slopes are used to prevent excessive 
sheet erosion. Capability unit I-2; no woodland suitability 
subelass; Loamy Prairie range site. 

44—Okemah-Parsons-Carytown complex, 0 to 1 per- 
cent slopes. This is a complex of the moderately well 
drained, slowly permeable Okemah soil; the somewhat 
poorly drained, very.slowly permeable Parsons soil; and 
the poorly drained, very slowly permeable Carytown soil. 
These nearly level soils are on smooth uplands. This com- 
plex is 50 percent Okemah soils, 30 percent Parsons soils, 
and 20 percent Carytown soils. 

In a typical profile the Okemah soil has a surface layer 
of very dark grayish brown, slightly acid silt loam 17 
inches thick. The upper 37 inches of the subsoil is very 
dark grayish brown, slightly acid or neutral silty clay 
loam. The lower part of the subsoil to a depth of 66 
inches is mottled very dark grayish brown and yellowish 
red, mildly alkaline silty elay. 

The thickness of the soil and depth to bedrock is more 
than 60 inches. Available water capacity in the upper 40 
inches of the soil ranges from 6.5 inches to 7.5 inches. 

In a typical profile the Parsons soil has a surface layer 
of very dark grayish brown, slightly acid silt loam 8 
inches thick. The subsurface layer is 6 inches of dark 
grayish brown, slightly acid silt loam. The upper 9 inches 
of the subsoil is very dark gray, slightly acid clay. The 
middle part of the subsoil is 29 inches of dark gray and 
gray, slightly acid clay. The lower part of the subsoil to a 
depth of 74 inches is gray, mildly alkaline clay. 

Thickness of soil and depth to bedrock is more than 60 
inches. Available water capacity in the upper 40 inches 
ranges from 6.0 to 8.5 inches. 

In a typical profile the Carytown soil has a surface 
layer of dark grayish brown, medium acid silt loam 7 
inches thick. The upper 7 inches of the subsoil is very 
dark grayish brown, neutral silty clay. The middle part of 
the subsoil is 9 inches of dark yellowish brown, slightly 
acid silty clay and 28 inches of olive brown, slightly acid 


-silty clay. The lower part of the subsoil to a depth of 64 


inches is mottled yellowish brown, dark grayish brown, 
and olive brown, moderately alkaline silty clay. 

Thickness of soil and depth to bedrock is more than 60 
inches. Available water capacity in the upper 40 inches 
ranges from 4.5 to 6.0 inches. Sodium content is high. 

The main concerns in using these soils in urban areas 
are wetness, very slow permeability, slope, the clayey and 
acid subsoil, low strength, and high shrink-swell potential. 
These soils have slight limitations for sewage lagoons in 
nearly level areas. Wetness is the most restrictive soil 
feature for picnic areas, paths, and trails. The soils have 
moderate limitations for these uses. Proper structural 
design to compensate for high shrink-swell potential and 
low strength is especially needed for these soils, which 
have severe limitations, where they are used for 
dwellings, commercial buildings, roads, and streets. A 
large septic tank filter field is needed to compensate for 


sewage lagoons or playground areas. Soil acidity is a con- 
cern on this moderately well suited soil where it is used 
for uncoated steel or concrete pipe. 

This soil is used mostly for tame pastures. In a few 
areas, the soil is cropped to wheat, grain sorghum, and 
soybeans. 

The main concern in management is protecting the soil 
from accelerated erosion and maintaining soil fertility and 
tilth. A cropping system that uses mostly small grains 
and adequate amounts of fertilizer for maximum residue 
is needed to control water erosion. Row crops should be 
avoided in order to prevent excessive loss of soil. Ter- 
races, waterways, and contour farming also protect the 
soil. Tame pasture grasses and legumes with additions of 
fertilizer are the best protection against erosion. Capabili- 
ty unit 1116-2: no woodland suitability subclass; Loamy 
Prairie range site. 

43—Okemah silt loam, 0 to 1 percent slopes. This is a 
nearly level, moderately well drained, slowly permeable 
soil. It is on broad, Smooth uplands. 

In a representative profile the surface layer is very 
dark grayish brown, medium acid silt loam 9 inches thick. 
The next layer is 11 inches of very dark brown, slightly 
acid or neutral silt loam. The upper part of the subsoil is 
8 inches of very dark grayish brown, mildly alkaline silty 
clay and 20 inches of coarsely mottled dark yellowish 
brown, light olive brown, and grayish brown, mildly al- 
kaline silty clay. The lower part of the subsoil is coarsely 
mottled dark grayish brown, grayish brown, and strong 
brown, moderately alkaline silty clay. 

The thickness of the soil and depth to bedrock is more 
than 60 inches. Available water capacity in the upper 40 
inches of the soil ranges from 6.5 inches to 7.5 inches. 

About 15 percent of this mapping unit is included areas 
of Apperson silty elay loam, Carytown silt loam, and 
Dennis silt loam; and 20 percent is soils that are similar 
to Okemah soils except that they do not have coarser 
mottles in the lower part of the subsoil. 

The main concerns of using this soil in urban areas are 
slow permeability, wetness, high shrink-swell potential, 
and the texture and acidity of the subsoil. This soil is well 
suited to lawn grasses, flowers, most shrubs, and garden 
plants. It has slight limitations for sewage lagoons and for 
pienie areas or paths and trails in recreational areas. It 
has moderate limitations for camp and playground areas 
because of surface wetness. This soil has severe limita- 
tions for dwellings, septic tank filter fields, commercial 
buildings, and roads and streets because of the slow 
permeability and high shrink-swell potential of the sub- 
soil. The loamy and clayey texture and acidity of the sub- 
soil cause corrosivity on uncoated steel and concrete. 

This soil is used mainly for field crops and tame 
pasture plants. Wheat, soybeans, and grain sorghum are 
the main crops suited to this soil. 

Controlling erosion and maintenance of soil tilth and 
fertility are the main management concerns. This soil can 
be used continuously for clean-tilled crops where it is 
adequately fertilized and crop residue is returned to the 
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been fertilized for maximum crop residue. Large amounts 
of residue help maintain organic matter and contribute to 
good soil tilth and intake of water. When this soil is wet, 
tillage or grazing breaks down soil structure and reduces 
water intake. A drainage system coupled with arranging 
rows for drainage reduces surface wetness for better 
erops. Capability unit IIIw-1; woodland suitability sub- 
class 4w; no range site. 

46—Pits. Pits are mostly in the areas of Shidler, 
Catoosa, and Lula soils from which limestone fragments 
have been excavated. A small acreage of Pits is in sandy 
and loamy areas of Larton, Kamie, and Okay soils, from ۰ 
which base material has been taken for building roads, 
foundations, and other similar structures. 

Pits have no distinct soil profile. They range from 
about 5 acres to 400 acres in size and from a few feet to 
100 feet in depth. 

The areas are of limited use for agricultural or urban 
use. They support little to moderate amounts of vegeta- 
tion and can be lightly grazed or used for wildlife habitat. 
Some Pits areas contain water. No capability unit, 
woodland suitability subclass, or range site. 

47—Radley silt loam. This is a deep, nearly level, 
moderately well drained, moderately permeable soil. It is 
on flood plains that are occasionally flooded for very brief 
periods. 

In a representative profile the surface layer is dark 
brown, neutral silt loam 10 inches thick. The subsoil is 8 
inches of brown, neutral silt loam. The underlying materi- 
al is brown, neutral silt loam. 

Depth to bedrock is more than 60 inches. Available 
water capacity in the upper 40 inches ranges from 6.5 to 
8.5 inches. 

About 10 percent of this mapping unit is included areas 
of Wynona silty clay loam and Osage silty clay. 

The main concern of using this soil in urban areas is 
flooding. Because of flooding, this soil is moderately well 
suited to garden plants and has moderate limitations for 
picnic and playground areas. It has severe limitations for 
all types of pipes, dwellings, commercial buildings, camp 
areas, roads or streets, septic tank filter fields, sewage 
lagoons, and sanitary landfills because of flooding. 

This soil is used mostly for wheat, soybeans, grain 
sorghum, tame pasture plants, and woodland. 

The main concerns in management are flooding and soil 
tilth. Close-growing crops are needed during late fall, 
winter, and spring to prevent excessive loss of soil during 
flooding. The planting of spring crops needs to be delayed 
until after the normal flood period. Most crops that 
produce large amounts of residue can be grown continu- 
ously where the soil is fertilized for maximum crop 
residue. Maintenance of organic matter content con- 
tributes to good soil tilth and intake of water. Minimum 
tillage needs to be used. Tame pasture or woodland pro- 
vides the best protection against flooding. Capability unit 
IIw-1; woodland suitability subclass 20; no range site. 

48—Radley soils. These are nearly level, moderately 
well drained, moderately permeable Radley soils and 


the very slow permeability and wetness of the Carytown 
soil. The clayey subsoil is the most restrictive soil feature 
for trench-type sanitary landfills and concrete or un- 
coated steel pipes. 

The main crops are wheat, grain sorghum, and 
soybeans. ۵ sizable acreage is in tame pasture plants. 

The main concerns of management are wetness, intake 
of water, and soil tilth and fertility. A good cropping 
system that includes proper residue management is 
beneficial to the soil. Fertilizing to inerease crop residue 
maintains or improves soil fertility, soil tilth, and water 
intake. Row direction for surface drainage in wet areas 
increases erop production and amounts of residue. Addi- 
tions of manure and chemical amendments such as gyp- 
sum improve soil structure and intake of water on the 
Carytown silt loam. Excessive tillage needs to be avoided. 
Capability unit 114-1: no woodland suitability subclass; 
Okemah part in Loamy Prairie range site, Parsons part in 
Claypan Prairie range site, and Carytown part in Shallow 
Claypan range site. 

45—Osage silty clay. This is a nearly level, poorly 
drained, very slowly permeable soil It is on broad, 
smooth flood plains entrenched with a few narrow, shal- 
low sloughs. It is flooded occasionally and for very brief 
periods. 

In a typical profile the surface layer is black, medium 
acid silty clay 18 inches thick. The subsoil is very dark 
gray, medium acid or slightly acid silty clay. 

Thickness of the soil is more than 40 inches, and depth 
to bedrock is more than 60 inches. Available water capaci- 
ty in the upper 40 inches of soil ranges from about 5.5 to 
7.0 inches. 

About 10 percent of this mapping unit is included areas 
of Wynona silty clay loam and Radley silt loam. Old 
sloughs make up a small part of the area. 

The main concerns for using this soil in urban areas are 
occasional flooding, clayey profile, wetness, and high 
shrink-swell potential Trees, shrubs, most flowers, and 
some garden plants are well suited to this soil. Proper 
structural design to compensate for high shrink-swell 
potential flooding, and wetness is especially needed on 
this soil where it is used for dwellings, commercial 
buildings, roads, and streets. The soil has severe limita- 
tions for those uses. Flooding is the main concern in areas 
where this soil is used for septic tank filter fields, sewage 
lagoons, and trench-type sanitary landfills. This soil has 
severe limitations for paths, trails, and camp, picnic, or 
playground areas. 

Most of this soil is used for tame pasture plants. The 
main field crops are wheat, grain sorghum, and soybeans. 
A few areas are in woodland. 

The main concerns of management in cultivated areas 
are flooding, surface wetness, slow water intake, and 
. maintenance of soil tilth. Close-grown crops are needed 
during late fall, winter, and spring to prevent excessive 
loss of soil during flooding. The planting of spring crops 
needs to be delayed until after the common flood period. 
Most crops ean be grown continuously where the soil has 
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roads, or streets. It is moderately well suited to garden 
plants. It has severe limitations for septic tank filter 
fields, sewage lagoons, or sanitary làndfills because of 
permeability and, in some areas, the depth to the water 
table. 

This soil is suited to all erops commonly grown in the 
area. The main crops are wheat, grain sorghum, soybeans, 
vegetable erops, and tame pasture plants. This soil is also 
suitable for trees. 

Soil management is needed to maintain soil tilth and 
fertility. Most crops that produce large amounts of 
residue ean be grown continuously where the soil is well 
managed and most of the erop residue is returned to the 
soil Fertilizing helps to maintain organie matter content, 
good tilth, and fertility. Diversion terraces ean be used to 
help control overhead water. Minimum tillage needs to be 
used. Capability unit I-1; woodland suitability subclass 20; 
no range site. 

50—Shidler-Rock outcrop complex, 1 to 12 percent 
slopes. This complex of the well drained, moderately 
permeable Shidler soil and Rock outerop is on ridge 
crests and side slopes of the uplands. Slopes are very 
gentle through strong. This complex is 65 percent Shidler 
soil and 30 percent Rock outcrop. The rest is Catoosa and 
Apperson soils. ` ` 

In a typical profile the surface layer is black, mildly al- 
kaline silty clay loam that grades to very dark brown, 


moderately alkaline silty clay loam at a depth of about 9 


inches. Hard gray limestone is at a depth of 16 inches. 

The thickness of the soil and depth to hard. limestone 
ranges from 4 to 20 inches. Available water capacity 
ranges from 0.6 inch to 4.0 inches. The Rock outcrop part 
of this complex consists of bare limestone bedrock or 
thinly mantled bedrock at a depth of less than 4 inches. 
The limestone crops out from a few inches to about 2 feet 
above the surface. 

The main concerns of using this soil complex in urban 
areas are the depth to bedrock, low strength, moderate 
shrink-swell potential, soil texture, slope, and rock out- 
erops. This soil complex is moderately well suited to 
garden plants, flowers, and most shrubs. It has moderate 
limitations for paths and trails. This soil complex has 
severe limitations for septic tank filter fields, sewage 
lagoons, trench-type sanitary landfills, dwellings, commer- 
cial buildings, roads, streets, pipes, and picnic, camp, and 
playground areas because of rock outcrop and depth to 
bedrock. 

The soils in this complex are used primarily for grazing. 
Rock outcrop is intricately mixed with the soil in a pat- 
tern that severely limits the use of this complex for field 
crops or tame pasture grasses. The native grasses need to 
be protected from fire and properly grazed to obtain the 
most production. Capability unit VIIs-5; no woodland 
suitability subclass; Shidler part in Very Shallow range 
site, Rock outerop part not placed in a range site. 

51—Tullahassee fine sandy loam. This is a nearly 
level, somewhat poorly drained, rapidly -permeable soil. 
This soil is on flood plains, 150 to 500 feet wide, that are 


Cleorà and Wynona soils. These soils are on flood plains 
100 to 400 feet wide and are entrenched with meandering 
stream channels 2 to 10 feet deep and 10 to 60 feet wide. 
They are flooded frequently for brief periods. 

This complex is about 60 percent Radley silt loam, 
about 25 percent Wynona silty clay loam, and about 15 
percent Cleora fine sandy loam. 

In a typical profile Radley soils have a surface layer of 
very dark grayish brown, neutral silt loam 14 inches 
thiek. The subsoil is 20 inches of brown, slightly acid silty 
elay loam. The underlying material is dark grayish brown, 
slightly acid silt loam. 

Depth to bedrock is more than 60 inches. Available 
water eapacity in the upper 40 inches ranges from 6.5 to 
8.5 inches. 

The main concern in using these soils in urban areas is 
frequent flooding. Trees, shrubs, paths, and trails are well 
suited on these soils. Flooding limits the use of these 
moderately well suited soils for flowers and lawn grasses. 
These soils are poorly suited for garden plants. They have 
moderate limitations for picnic areas and severe limita- 
tions for camp and playground areas, dwellings, commer- 
cial buildings, roads, streets, pipes, and most types of 
sanitary facilities because they are subject to frequent 
flooding. 

This soil is used mostly for tame pasture and woodland. 
It is not generally suitable for cultivation. 

The main concern of management is the frequent flood- 
ing. This soil produces high-quality hardwoods where the 
trees are thinned, weeded, and selectively harvested. Fer- 
tilizing and proper grazing help control erosion by flood- 
ing. Brush eontrol is needed to obtain high yields. Capa- 
bility unit Vw-2; woodland suitability subclass 20; no 
range site. 

49—Severn very fine sandy loam. This is a deep, well 
drained soil that has moderately rapid permeability. It is 
on broad, smooth to slightly undulating flood plains that 
are flooded rarely for very brief periods. 

In a typical profile the surface layer is reddish brown, 
mildly alkaline very fine sandy loam 8 inches thick. The 
next layer to a depth of 28 inches is reddish brown, 
moderately alkaline very fine sandy loam. Below this, to a 
depth of 48 inches, is yellowish red, moderately alkaline 
very fine sandy loam. The lower layer is reddish brown, 
moderately alkaline very fine sandy loam. 

The depth to bedrock is more than 60 inches. Available 
water capacity in the upper 40 inches ranges from 4.0 to 
6.5 inches. 

About 10 percent of this mapping unit is included areas 
of Choska very fine sandy loam, and about 5 percent is 
Latanier clay. 

The main concern of management of this soil in urban 
areas is flooding. This soil is well suited to trees, shrubs, 
flowers, and lawn grasses. It has slight limitations for 
paths and trails in recreational areas. 

Because. flooding is rare this soil along the Arkansas 
River has moderate limitations for dwellings, commercial 
buildings, camp areas, picnic areas, playground areas, 
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Soil thickness ranges from 40 inches to more than 60 
inches, and the depth to bedrock is more than 60 inches. 
Available water capacity in the upper 40 inches ranges 
from 7.0 to 8.5 inches. 

About 10 percent of this mapping unit is included areas 
of Osage silty clay and Radley silt loam, and about 10 
percent is small areas of soils that are similar to Wynona 
soils except that they are dark brown and olive brown in 
the lower part of the profile. 

The main concerns of using this soil in urban areas are 
flooding, wetness, and low strength. This soil is well 
suited to trees, shrubs, flowers, lawn grasses, and garden 
plants. It has moderate limitations for picnic areas, paths, 
and trails. Wetness and flooding are concerns for those 
uses. Flooding contributes to these soils having severe 
limitations for camp and playground areas, septic tank 
filter fields, sewage lagoons, trench-type sanitary land- 
fills, dwellings, commercial buildings, roads, and streets. 

This soil is used mostly for wheat, soybeans, grain 
sorghum, tame pasture plants, and trees. 

The main concerns in management are control of flood- 
ing and maintenance of soil tilth. Close grown crops are 
needed during late fall, winter, and spring to prevent ex- 
cessive loss of soil during flooding. The planting of spring 
crops needs to be delayed until after the normal flood 
period. Most erops that produce large amounts of residue 
ean be grown continuously where the soil is fertilized for 
maximum crop residue. Maintenance of the organic 
matter content of this soil eontributes to good tilth and 
intake of water. Minimum tillage needs to be used. Tame 
pasture or trees protect this soil best during flooding. 
Capability unit IIw-1; woodland suitability subelass 3w; ` 
no range site. 

54—Wynona-Urban land complex. These are nearly 
level soils on flood plains. The soils in this complex are in 
such an intricate pattern with buildings, streets, and 
roads that it is.impractical to separate them from the 
Urban land. This complex is 45 percent Wynona soils and 
20 percent Urban land. These soils flood occasionally for 
very brief periods. Minor soils are in the Osage, Radley, 
and Cleora series. 

In a typical profile the surface layer of Wynona soils is 
very dark brown, mildly alkaline silty clay loam 10 inches 
thiek. The lower 13 inches of the surface layer is black, 
slightly acid silty clay loam. The upper part of the subsoil 
is 10 inches of very dark gray, slightly acid silty clay 
loam. The lower part of the subsoil to a depth of 64 
inches is very dark gray, neutral silty clay loam. 

Soil thickness ranges from 40 inches to more than 60 
inches, and the depth to bedrock is more than 60 inches. 
Available water capacity in the upper 40 inches ranges 
from 7.0 to 8.5 inches. 

In about 30 percent of the acreage of this mapping unit, 
the soils have been modified by excavating, filling, and 
grading. In excavated and filled areas, the surface layer is 
a mixture of loamy and clayey material. 

The soils in this complex are used mostly for urban 
development, mainly picnic areas, playground areas, 
houses, roads, and streets. 


entrenched with shallow, meandering stream channels. It 
is flooded frequently for very brief periods. 

In a representative profile the surface layer is dark 
brown, slightly acid fine sandy loam 8 inches thick. The 
next layer is 13 inches of dark grayish brown, slightly 
acid fine sandy loam. The lower layer to a depth of 64 
inches is brown, slightly acid fine sandy loam that grades 
to dark grayish brown, slightly acid fine sandy loam at a 
depth of 45 inches. 

Depth to bedrock is more than 60 inches. Available 
water capacity in the upper 40 inches ranges from 4.0 to 
6.0 inches. The water table is at a depth of 2 to 3 feet 
from November through May. 

About 10 percent of this mapping unit is included areas 
of Cleora fine sandy loam. 

The main concerns of using thís soil in urban areas are 
flooding and wetness. This soil is well suited to trees and 
shrubs. Flooding and surface wetness limit the use of this 
moderately well suited soil for lawn grasses and flowers. 
It has moderate limitations for paths and trails. This soil 
is poorly suited to garden plants because of flooding. It 
has severe limitations for camp and playground areas, 
dwellings, commercial buildings, roads, streets, pipes, and 
most types of sanitary facilities. 

This soil is used most for tame pasture and woodland. 
It is not generally suitable for cultivation. 

The main concerns of management are frequent flood- 
ing and the high water table. This soil produces high- 
quality hardwoods where trees are thinned, weeded, and 
selectively harvested. It is well suited to tame pasture 
plants that require moisture. Fertilizing ánd proper graz- 
ing of tame pasture plants help control erosion by flood- 
ing. Brush control is needed to obtain high yields. Capa- 
bility unit Vw-3; woodland suitability subclass 3w; no 
range site. 

52—Urban land. The areas designated as Urban land 
on soil maps are within the city boundary of Tulsa. Urban 


land is composed of areas that are more than 75 percent. 


covered with dwellings, commercial buildings, concrete, 
paved roads, airport runways, fair buildings, and other 
similar structures. Slopes are 0 to 8 percent and the areas 
are more than 40 acres in size. Included in mapping are 
other soils that are less than 75 percent covered with per- 
manent structures. Areas of these included soils are less 
than 40 acres in size. No capability unit, woodland suita- 
bility subclass; no range site. 

53—Wynona silty clay loam. This is à nearly level, 
somewhat poorly drained soil that has slow permeability. 
It is on smooth flood plains that are entrenched with a 
few shallow, narrow sloughs. This soil is flooded occa- 
sionally for very brief periods (fig. 2). 

In a typical profile the surface layer is very dark 
brown, mildly alkaline silty clay loam 10 inches thick. The 
lower 13 inches of the surface layer is black, slightly acid 
silty clay loam. The upper part of the subsoil is 19 inches 
of very dark gray, slightly acid silty clay loam. The lower 
part of the subsoil to a depth of 64 inches is very dark 
gray, neutral silty clay loam. 
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Health officials, highway officials, engineers, and many 
other specialists also ean find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, side- 
walks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 


Crops and Pasture 


THEODORE B. LEHMAN, conservation agronomist, Soil Conservation 
Service, helped prepare this section. 


The major management concerns when using the soils 
for erops and pasture are described in this section. In ad- 
dition, the erops or pasture plants best adapted to the 
soil, including some not commonly grown in the survey 
area, are discussed; the system of land capability classifi- 
cation used by the Soil Conservation Service is explained; 
and the predicted yields of the main crops are presented 
for each soil. 

This section provides information about the overall 
agricultural potential and needed practices in the survey 
area for those in the agribusiness sector, equipment 
dealers, drainage contractors, fertilizer companies, 
processing companies, planners, conservationists, and 
others. For each kind of soil, information about manage- 
ment is presented in the section “Soil Maps for Detailed 
Planning.” When making plans for management systems 
for individual fields or farms, check the detailed informa- 
tion given in the description of each soil. 

The soils in Tulsa County can potentially produce more 
food. In addition to the reserve productive capacity 
represented by land not presently cultivated, food produc- 
tion eould also be increased considerably by extending the 
latest crop production technology to all cropland in the 
county. This soil survey can greatly facilitate the applica- 
tion of such technology. 

Acreage in crops has gradually been decreasing as 
more and more land is used for urban development and 
for pasture. The use of this soil survey to help make land 
use decisions that will influence the future role of farm- 
ing in the county is discussed in the section “General Soil 
Map for Broad Land Use Planning." 

Soil erosion is the major concern on cropland in Tulsa 
County. If the slope is more than 1 percent, erosion is a 
hazard. Apperson, Bates, Catoosa, Dennis, Lula, and New- 
tonia soils, for example, have slopes of 1 percent or more. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the sur- 
face layer is lost and part of the subsoil is incorporated 
into the plow layer. This is especially damaging on soils 
that have a clayey subsoil such as Apperson, Dennis, 
Okemah, and Parsons soils. Erosion also reduces produc- 
tivity on soils that tend to be droughty, such as Shidler 
and Carytown soils. Second, soil erosion on farmland 
results in sedimentation in streams and rivers. Control of 
erosion on farms minimizes sedimentation in tributaries 
and improves the quality of water for municipal use, for 
recreation, and for fish and wildlife. 


The main eoncerns of using this soil in urban areas are 
flooding, wetness, and low strength. This soil is well 
suited to trees, shrubs, flowers, lawn grasses, and garden 
plants. It has moderate limitations for pienie areas, paths, 
and trails; Wetness and flooding are concerns for these 
uses. These soils have severe limitations for camp and 
playground areas, septic tank filter fields, sewage lagoons, 
trench-type sanitary landfills, dwellings, commercial 
buildings, roads, and streets because of flooding and other 
unfavorable soil features. No capability unit, or range 
site, Wynona part in woodland suitability subclass 3w, 
Urban land part not placed in a woodland suitability sub- 
class. 


Use and Management of the Soils 


JAMES 0. THOMAS, district conservationist, Soil Conservation Service, 
helped prepare this section. 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. It 
is useful in adjusting land use, including urbanization, to 
the limitations and potentials of natural resources and the 
environment. Also, it can help avoid soil-related failures 
in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive notes 
about the nature of the soils and about unique aspects of 
behavior of the soils. These notes include data on erosion, 
drought damage to specific crops, yield estimates, flood- 
ing, the functioning of septic systems, and other factors 
affecting the productivity, potential, and limitations of the 
soils under various uses and management. In this way, 
field experience and measured data on soil properties and 
performance are used as a basis for predicting soil 
behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture, rangeland, 
and woodland, and as sites for buildings, highways and 
other transportation systems, sanitary facilities, parks 
and other recreation facilities, and wildlife habitat. From 
the data presented, the potential of each soil for specified 
land uses can be determined, soil limitations to these land 
uses can be identified, and costly failures in houses and 
other structures, caused by unfavorable soil properties, 
can be avoided. A site where soil properties are favorable 
can be selected, or practices that will overcome the soil 
limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productivi- 
ty of the survey area or other broad planning area and on 
the environment. Productivity and the environment are 
closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with the 
natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. Other 
information indicates the presence of bedrock, wetness, or 
very firm soil horizons that cause difficulty in excavation. 
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growth of crops that grow best on nearly neutral soils. 
Available phosphorus and potash are needed in most of 
these soils. On all soils additions of lime and fertilizer 
should be based on the results of soil tests, on the need of 
the crop, and on the expected level of yields. The County 
Extension Service can help in determining the kinds and 
amounts of fertilizer and lime to apply. 

Soil tilth is an important factor in the germination of 
seeds and in the infiltration of water into the soil Soils 
with good tilth are granular and porous. 

Most of the soils used for crops in the survey area have 
a loamy surface layer. Generally the structure of such 
soils is weak, and intense rainfall causes the formation of 
erust on the surface. The crust when dry is hard and 
nearly impervious to water. Once the crust forms, it 
reduces infiltration and increases runoff. Regular addi- 
tions of crop residues, manure, and other organic material 
can help to improve soil structure and to reduce crust for- 
mation. 

The Latanier and Osage soils are clayey, and tilth is a 
concern because the soils often stay wet until late spring. 
If they are plowed when wet, they tend to be very cloddy 
when they dry, and good seedbeds are difficult to 
prepare. Fall plowing generally results in good tilth in the 
spring. 

Field crops suited to the soils and climate of the survey 
area include many that are not now commonly grown. 
Grain sorghum and, to an increasing extent, soybeans, are 
the row crops. Wheat and oats are the common close- 
growing crops. 

Special crops grown commercially in the survey area 
are sweet corn, green beans, spinach, cabbage, and to- 
matoes. In addition, large areas can be adapted to other 
special crops, such as small fruits, tree fruits, onions, let- 
tuce, and other vegetables, Deep soils that have good 
natural drainage are especially well suited to many 
vegetables and small fruits. In the survey area Choska, 
Kamie, Mason, Okay, and Severn soils are the main soils 
used for vegetables. Latest information and suggestions 
for growing special crops can be obtained from local of- 
fices of the County Extension Service and the Soil Con- 
servation Service. 

Minimum tillage means that the least number of field 
operations necessary for planting crops are carried out. 
Where soils are to be cropped, they should be worked to 
prepare a seedbed, to. control weeds, and to provide a 
place for the growth of plant roots. Excessive tillage 
breaks down tilth and speeds up the decomposition of or- 
ganic matter. The soils then tend to puddle and crust at 
the surface, take in less water and air, and store less 
moisture for plant growth. 

Minimum tillage is accomplished by using a long-term 
cropping system with perennial grasses or deep-rooted 
legumes, using herbicides instead of cultivation for weed 
control, and reducing the number of operations in prepar- 
ing the seedbed, planting, and cultivating. 

Crop residue left on the surface during winter and 
spring or worked partly into the surface is necessary to 


Erosion control practices provide protective surface 
cover, reduce runoff, and increase infiltration. A cropping 
system that keeps vegetative cover on the soil for ex- 
tended periods can hold soil erosion losses to amounts 
that will not reduce the productive capacity of the soils. 
On livestock farms, which require pasture and hay, the 
legume and grass forage crops in the cropping system 
reduce erosion on sloping land, provide nitrogen, and im- 
prove tilth for the following crop. 

Slopes are so short and irregular that contour tillage or 
terracing is not practical in most areas of the Larton and 
Glenpool soils. On these soils, cropping sytems that pro- 
vide substantial vegetative cover are required to control 
erosion unless minimum tillage is practiced. Minimizing 
tillage and leaving crop residues on the surface help to in- 
crease infiltration and reduce the hazards of runoff and 
erosion. These practices ean be adapted to most soils in 
the survey area, but they are more difficult to use sue- 
cessfully on the eroded soils and on the soils that have a 
clayey surface layer, such as Latanier and Osage soils. 
No-tillage is effective in reducing erosion on sloping land 
and ean be adapted to most soils in the survey area. It is 
more difficult to practice successfully, however, on soils 
with a clayey surface layer. 

Terraces and diversions reduce the length of slope and 
reduce runoff and erosion. They are most practical on 
deep, well drained soils that have regular slopes, such as 
Apperson and Dennis soils. Some soils are less suitable 
beeause of irregular slopes, excessive wetness, a clayey 
subsoil which would be exposed in terrace channels, or 
bedrock at a depth of less than 40 inches. 

Contouring and contour stripcropping are suitable ero- 
sion control practices in the survey area. They are best 
adapted to soils with smooth, uniform slopes, including 
most areas of the Apperson, Bates, Catoosa, Eram, 
Kamie, Lula, Newtonia, Okay, and Okemah soils. 

Soil blowing is a hazard on the sandy Larton and Glen- 
pool soils. It can damage these soils in a few hours if 
winds are strong and the soils are dry and bare of 
vegetation or surface mulch. Maintaining vegetative 
cover, surface mulch, or rough surfaces minimizes soil 
blowing on these soils. 

Soil drainage is the major management need on some of 
the soils used for crops and pasture in the survey area. 
Some soils are naturally so wet that the production of 
crops common to the area is generally reduced. These are 
the poorly drained Osage soils and the somewhat poorly 
drained Latanier and Wynona soils. Artificial drainage is 
needed in most of the wetter areas. 

Soil fertility is naturally low in the Darnell, Enders, 
Glenpool, Hector, Kamie, Larton, Linker, and Niotaze 
soils of the uplands. The other soils on uplands are medi- 
um or high in natural fertility. The soils on flood plains, 
such as Choska and Severn soils, are naturally higher in 
plant nutrients than most soils on uplands. 

Many soils on uplands are naturally acid, and if they 
have never been limed, they require applications of 
ground limestone to raise the pH sufficiently for good 
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maintain a vigorous stand, it needs to be fertilized in 
early spring and early fall and it should not be grazed 
during summer. 

Some areas of cropland are used for forage plants that 
supplement the permanent grasses. Small grains in the 
pasture program provide grazing and additional protein 
for livestock during late fall and spring. They need to be 
seeded and fertilized in late summer or early fall to ob- 
tain the maximum amount of forage. Small grains can be 
grazed until maturity or livestock can be removed in 
spring to allow the plants to grow a seed crop for har- 
vest. Wheat, oats, barley, and rye are the main small 
grains used for grazing. 

Forage sorghum is also used in some cropland areas to 
supplement the permanent grasses. It can be used in the 
pasture program to provide grazing during summer, or 
the forage can be harvested for hay. In some areas forage 
sorghum is allowed to grow until frost, and it is grazed in 
winter. If sorghum is grown, fertilizer needs to be added 
to the soil to achieve maximum growth. 

The kind of soil and plant must be considered in good 
tame pasture management. Good pastures can be 
achieved by maintaining the desired kind and stand of 
plants. Plants must have vigor to obtain a proper balance 
in the stand. Grazing needs to be compatable with the 
kind of growth of pasture plants. 

Proper grazing and rotational grazing will help 
lengthen the life of most tame pasture plants. Deferred 
grazing during the time that tame pasture plants are 
under the most stress is beneficial. This allows the plants 
to regain vigor by helping to maintain a large root system 
where food can be stored for the next growing season. 
Total production of forage will be increased. 

Fertilizer that contains the proper elements contributes 
to more vigorous pasture plants. This helps to increase 
forage production and lengthen the lifespan of the plants. 
Nutrients can be added by using commercial fertilizers or 
legumes that furnish nitrogen to the plants. The acidity of 
the soil needs to be adjusted to the kinds of plants 
desired in the stand. Large amounts of fertilizer are 
needed in areas where legumes are not grown with the 
grass. 

The desired kind of pasture plants can be maintained in 
the stand only by controlling the invasion of undesirable 
plants. Weeds need to be controlled. Brush control is es- 
sential on soils on which trees grow. A mowing or spray- 
ing 82383838 properly used will help reduce weeds and 
brush. 

A pasture program needs to be planned so forage will 
be available during each month of the year. A study of 
the growth habits of the different plants is necessary to 
assure adequate forage each month. The months in which 
various kinds of forage plants grow are indicated in 
figure 3. The percentage of growth for each kind of plant 
is illustrated in a graph. For example, bermudagrass 
reaches 20 percent of its yearly growth for grazing dur- 
ing the month of June. 


protect soils from erosion. Organic matter, or humus, sup- 
plied in crop residue improves the tilth of the surface 
layer. The improved tilth then increases infiltration and 
storage of water, reduces the hazard of erosion, and helps 
to prevent crusting. 

The main objectives in using soil-improving crops are 
maintaining or improving the physical condition and the 
productivity of the soil, and controlling erosion, weeds, in- 
sects and diseases. A cropping system that improves the 
soil ineludes erops that produce large amounts of residue. 

Crop residue and weeds are the largest source of or- 
ganic material for maintenance of soil fertility and tilth. 
This residue needs the addition of fertilizer to prevent a 
shortage of this nutrient for the succeeding crop. 

Crops that do not help to control erosion, improve soil 
structure, or build up the organie matter content are soil- 
depleting crops. Minimum use of these crops is made in a 
good cropping system. Clean-tilled crops, if the forage is 
removed for tillage or eut low for bundle feed or hay, and 
soybeans eut for hay, are soil-depleting if most of the top 
growth is removed each year. 

Cover crops usually consist of small grain with vetch 
grown to improve the soil and protect it from erosion and 
are followed by such crops as grain sorghum or soybeans. 
Small grain and vetch are suitable cool-season cover 
crops. 

Grassed waterways consist principally of broad, flat- 
bottomed channels seeded or sodded with perennial 
plants, commonly bermudagrass or native grasses. 
Grassed waterways are needed for terrace outlets to pro- 
vide for safe disposal of excess water. They are also used 
with diversion terraces and in natural drainageways. 


Management of Soils for Tame Pasture Plants 


General guidelines for managing soils for tame pasture 
plants are described in this section. Those desiring more 
detailed information about management of soils can refer 
to the section "Soil Maps for Detailed Planning." 

Much of the acreage in Tulsa County is in tame pasture 
plants. The trend is to convert cropland and woodland to 
pasture. To a lesser degree, range is also being converted 
to pasture. 

The principal grass is improved bermudagrass. Some of 
the better pastures of bermudagrass are overseeded with 
legumes, which provide additional nutrients that increase 
the quality and quantity of forage. 

Some bermudagrass pastures are overseeded with 
fescue grass. This grass mixture is especially adapted to 
soils on flood plains, where additional moisture is availa- 
ble. It provides grazing in nearly all months and furnishes 
added protein for livestock during the months when 
bermudagrss is dormant. 

Fescue is an important grass in the county. It provides 
a sufficient quantity of forage on soils that have large 
amounts of available moisture. Fescue is used in the 
pasture program with other forages to furnish grazing 
and additional protein during late fall and spring. To 
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plied in proper amounts as needed; and that tillage is 
kept to a minimum. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal erops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 6 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local of- 
fices of the Soil Conservation Service and the Coopera- 
tive Extension Service can provide information about the 
management concerns and productivity of the soils for 
these crops. 


Capability Classes, Subclasses, and Capability Units 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops. 
The soils are classed according to their limitations when 
they are used for field erops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and 
generally expensive landforming that would change slope, 
depth, or other characteristies of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to rice, cranberries, horticul- 
tural crops, or other crops that require special manage- 
ment. Capability classification is not a substitute for in- 
terpretations designed to show suitability and limitations 
of groups of soils for rangeland, for forest trees, or for 
engineering purposes. 

In the capability system, all kinds of soil are grouped at 
three levels: capability class, subclass, and unit. These 
levels are defined in the following paragraphs. A survey 
area may not have soils of all classes. 

CAPABILITY CLASSES, the broadest groups, are 
designated by Roman numerals I through VIII. The nu- 
merals indicate progressively greater limitations and nar- 
rower choices for practical use; they are defined as fol- 
lows: 

Class I soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class 111 soils have severe limitations that reduce the 
choice of plants, or that require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 


Soils vary in their capacity to produce forage for graz- 
ing. The Severn soil produces more forage than the Bates 
soil primarily because it furnishes more available mois- 
ture to the plant. The total yearly production of various 
kinds of pasture plants on each soil is given in animal 
unit months (AUM) in Table 5. For example, bermuda- 
grass on Bates loam, 1 to 3 percent slopes, will furnish 
grazing for one animal unit for 6 months during the year. 

In planning a pasture program, one must consider the 
total yearly production of the pasture plant in AUM (as 
given in table 5) and the growth of the plant within a cer- 
tain month (as shown in figure 3). As illustrated in figure 
3, bermudagrass furnished 20 percent of its annual forage 
during June; it therefore provides grazing for 1.2 animals 
on the Bates soil in June since its yearly production is 6 
AUM (20 percent X 6 AUM = 1.2 AUM). A 50-acre 
pasture would furnish grazing for 60 animals (50 acres X 
1.2 AUM = 60 AUM) during June. Personnel in the Soil 
Conservation Service or in the County Extension Office 
can help plan a total pasture program for your farm. 


Yields Per Acre 


The average yields per acre that can be expected of the 
principal crops under a high level of management are 
shown in table 6. In any given year, yields may be higher 
or lower than those indicated in the table because of 
variations in rainfall and other climatic factors. Absence 
of an estimated yield indicates that the crop is not suited 
to or not commonly grown on the soil or that a given crop 
is not commonly irrigated. 

The estimated yields were based mainly on the ex- 
perience and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and 
pasture yields were estimated for the most productive 
varieties of grasses and legumes climatically suited to the 
area and the soil. A few farmers may be obtaining 
average yields higher than those shown in table 6. 

The management needed to achieve the indicated yields 
of the various crops depends on the kind of soil and the 
crop. Such management provides drainage, erosion con- 
trol, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate tillage practices, including time of tillage and 
seedbed preparation and tilling when soil moisture is 
favorable; control of weeds, plant diseases, and harmful 
insects; favorable soil reaction and optimum levels of 
nitrogen, phosphorus, potassium, and trace elements for 
each crop; effective use of crop residues, barnyard 
manure, and green-manure crops; harvesting crops with 
the smallest possible loss; and timeliness of all fieldwork. 

For yields of irrigated crops, it is assumed that the ir- 
rigation system is adapted to the soils and to the crops 
grown; that good quality irrigation water is uniformly ap- 
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Unit IIIs-l.—Deep, very gently sloping, moderately 
well drained and poorly drained silt loams on uplands. 

Unit IVe-1.—Shallow through deep, gently sloping, 
moderately well drained through somewhat excessively 
drained loams and silty clay loams on uplands. 

Unit IVe-2.—Deep, gently sloping through sloping, well 
drained loamy fine sands on uplands. 

Unit Vw-1.—Deep, nearly level, well drained loamy fine 
sands on flood plains. 

Unit Vw-2.—Deep, nearly level, 
drained silt loams on flood plains. 

Unit Vw-3.—Deep, nearly level somewhat poorly 
drained fine sandy loams on flood plains. 

Unit VIe-1.—Deep, nearly level through strongly slop- 
ing, moderately well drained silt loams on uplands and 
flood plains. 

Unit VIe-2.—Shallow through deep, very gently sloping 
through moderately steep, somewhat excessively drained 
through moderately well drained loams and silty clay 
loams on uplands. 

Unit VIe-3.—Shallow and moderately deep, very gently 
sloping through moderately steep, well drained through 
somewhat poorly drained loams and gravelly and cobbly 
fine sandy loams on uplands. 

Unit VIe-4.—Deep, gently sloping through moderately 
steep, somewhat excessively drained loamy fine sands on 
uplands. 

Unit VIIs-1.—Moderately deep, very gently sloping 
through sloping, well drained silt loams and rock outcrop 
on uplands. 

Unit VIIs-2.—Shallow through deep, sloping through 
steep, well drained through somewhat poorly drained fine 
sandy loams, loams, stony loams, and gravelly and cobbly 
fine sandy loams on uplands. 

Unit VIIs-3—Deep, gently sloping through very steep, 
well drained silty clay loams on uplands. 

Unit VIIs-4.—Shallow and moderately deep, steep, 
somewhat excessively drained through somewhat poorly 
drained gravelly and cobbly fine sandy loams on uplands. 

Unit VIIs-5.—Shallow, very gently sloping through 
strongly sloping, well drained silty clay loams and rock 
outcrop on uplands. 

Unit VIIIs-l.—Areas that have limitations that 
preclude their use for commercial plants and restrict their 
use to recreation or wildlife purposes. 


moderately well 


Range 


ERNEST C. SNOOK, range conservationist, Soil Conservation Service, 
helped prepare this section. 


This section contains information about use of the soils 
for range. Range is land on which the natural plant com- 
munity is composed principally of grasses, grasslike 
plants, forbs, and shrubs valuable for grazing and is in 
sufficient quantity to justify grazing use. 

About 11 percent of the soils in Tulsa County are in na- 
tive range on which domestic animals graze. The range is 
usually grazed throughout the year, but the forage is sup- 
plemented by protein and hay or tame pasture. 


CAPABILITY SUBCLASSES are soil groups within 
one class; they are designated by adding a small letter, e, 
w, s, or c, to the class numeral, for example, Ile. The 
letter e shows that the main limitation is risk of erosion 
unless elose-growing plant cover is maintained; w shows 
that water in or on the soil interferes with plant growth 
or cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is too cold 
or too dry. There is no subclass e in Tulsa County. 

In class I there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subelasses indicated by w, s, or c because the soils in class 
V are subject to little or no erosion, though they have 
other limitations that restrict their use to pasture, range- 
land, woodland, wildlife habitat, or recreation. 

The capability unit is identified in the description of 
each soil mapping unit in the section “Soil Maps for 
Detailed Planning." Capability units are soil groups within 
the subclasses. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture plants, to 
require similar management, and to have similar produc- 
tivity. Thus, the capability unit is a convenient grouping 
for making many statements about management of soils. 
Capability units are generally designated by adding an 
Arabic numeral to the subclass symbol, for example, IIe-2 
or IIIe-2. 

Following are descriptions of the capability units in 
Tulsa County. 

Unit 1-1.—Deep, nearly level well drained and 
moderately well drained very fine sandy loams and silt 
loams on flood plains. 

Unit 1-2.—Deep, nearly level, well drained and 
moderately well drained, loams and silt loams on uplands. 

Unit IIe-l.—Deep and moderately deep, very gently 
sloping, well drained and moderately well drained loams, 
silt loams, and silty clay loams on uplands. 

Unit IIe-2.—Deep, very gently sloping, well drained, 
fine sandy loams on uplands. 

Unit IIw-1.—Deep, nearly level, well drained and 
somewhat poorly drained fine sandy loams, silt loams, and 
silty elay loams on flood plains. 

Unit IIs-l.—Deep, nearly level moderately well 
drained through poorly drained silt loams on uplands. 

Unit IlIe-l.—Deep, gently sloping, well drained and 
moderately well drained loams, silt loams, and silty clay 
`loams on uplands. 

Unit IIIe-2.—Deep, very gently sloping through gently 
sloping, well drained and moderately well drained loams 
and silt loams on uplands. 

Unit IIIe-3.—Deep, nearly level through very gently 
sloping, well drained and somewhat excessive drained 
loamy fine sands on uplands. 

Unit IIIw-1.—Deep, nearly level, somewhat poorly 
d and poorly drained clays and silty clays on flood 
plains. 
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munity resembles the potential community, the better the 
range condition. The objective in range management is to 
control grazing so that the plants growing on a site are 


about the same in kind and amount as the potential natu- 


ral plant community for that site. Such management 
generally results in the maximum production of vegeta- 
tion, conservation of water, and control of erosion. Some- 
times, however, a range condition somewhat below the 
potential meets grazing needs, provides wildlife habitat 
and protects soil and water resources. 

The major management, concern on most rangeland is 
control of grazing so that the kinds and amounts of plants 
that make up the potential natural plant community, are 
reestablished. Forage production is approximately half of 
that originally produced because the natural vegetation in 
many parts of the survey area has been greatly depleted 
by continued excessive use. Much of the acreage that was 
once open grassland is now covered with brush, weeds, 
and cactus. Soil blowing occurs on sandy soils that are not 
adeguately covered. 

Manipulating or reducing undesirable brush species and 
minimizing soil blowing are important management con- 
cerns. Sound range management based on soil survey in- 
formation and other rangeland inventory information is 
the basis for maintaining or improving forage production. 


Woodland Management and Productivity 


Originally about 37 percent of Tulsa County was 
wooded. Now trees cover about 12 percent of the county. 
The value of the wood products is substantial, though it is 
below its potential. Other valued uses of woodland areas 
are for grazing, wildlife, recreation, natural beauty and 
conservation of soil and water. This section explains how 
soils affect tree growth and management in the county. 
In table 8 potential productivity and management con- 
cerns of the soils are listed. 

Table 8 contains information useful to woodland owners 
or forest managers planning use of soils for wood crops. 
Mapping unit symbols for soils suitable for wood crops 
are listed, and the ordination (woodland suitability) sym- 
bol for each soil is given. All soils bearing the same or- 
dination symbol require the same general kinds of 
woodland management and have about the same potential 
productivity. 

The first.part of the ordination symbol, a number, in- 
dicates the potential productivity of the soils for impor- 
tant trees. The number 1 indicates very high productivity; 
2, high; 3, moderately high; 4, moderate; and 5, low. The 
second part of the symbol, a letter, indicates the major 
kind of soil limitation. The letter z indicates stoniness or 
rockiness; w, excessive water in or on the soil; t, 6 
substances in the soil; d, restricted root depth; c, clay in 
the upper part of the soil; s, sandy texture; f, high con- 
tent of coarse fragments in the soil profile; and +, steep 
slopes. The letter o indicates insignificant limitations or 
restrictions. If a soil has more than one limitation, priori- 
ty in placing the soil into a limitation class is in the fol- 
lowing order: x, w, t, d, c, s, f, and r. 


During the dormant season of the grasses, protein and 
hay are used to supplement the livestock operation. 

Table 7 shows, for each kind of soil, the name of the 
range site; the total annual production of vegetation in 
favorable, normal, and unfavorable years; the charac- 
teristic vegetation; and the expected percentage of each 
species in the composition of the potential natural plant 
community. Soils not listed cannot support a natural plant 
community of predominately grasses, grasslike plants, 
forbs, or shrubs suitable for grazing or browsing. The fol- 
lowing are explanations of column headings in Table 7. 

A range site is a distinctive kind of rangeland that dif- 
fers from other kinds of rangeland in its ability to 
produce a characteristic natural plant community. Soils 
that produce a similar kind, amount, and proportion of 
range plants are grouped into range sites (fig. 4). For 
those areas where the relationship between soils and 
vegetation has been established, range sites can be in- 
terpreted directly from the soil map. Properties that 
determine the capacity of the soil to. supply moisture and 
plant nutrients have the greatest influence on the produc- 
tivity of range plants. Soil reaction, salt content, and a 
seasonal high water table are also important. 

Potential production refers to the amount of vegetation 
that can be expected to grow annually on well-managed 
rangeland that is supporting the potential natural plant 
community. It is expressed in pounds per acre of air-dry 
vegetation for favorable, normal, and unfavorable years. 
In a favorable year the amount and distribution of 
precipitation and the temperatures are such that growing 
conditions are substantially better than average; in a nor- 
mal year these conditions are about average for the area; 
in an unfavorable year, growing conditions are well below 
average, generally because of low available soil moisture. 

Dry weight refers to the total air-dry vegetation 
produced per acre each year by the potential natural 
plant eommunity. Vegetation that is highly palatable to 
livestock and vegetation that is unpalatable are included. 
Some of the vegetation ean also be grazed extensively by 
wildlife. 

Common plant names of grasses, grasslike plants, 
forbs, and shrubs that make up most of the potential 
natural plant community on each soil are listed by com- 
mon name. Under Composition, the expected proportion 
of each species is presented as the percentage, in air-dry 
weight, of the total annual production of herbaceous and 
woody plants. Because only major species are listed, per- 
centages do not necessarily total 100. The amount that 
can be used as forage depends on the kinds of grazing 
animals and on the grazing season. Generally all of the 
vegetation produced is not used. 

Range management requires, in addition to knowledge 
of the kinds of soil and the potential natural plant com- 
,munity, an evaluation of the present condition of the 
range vegetation in relation to its potential. Range condi- 
tion is determined by comparing the present plant com- 
munity with the potential natural plant community on a 


particular range site. The more closely the existing com-. 
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proper management, can produce enough understory 
vegetation to support grazing of livestock or wildlife, or 
both. 

The quantity and quality of understory vegetàtion vary 
with the kind of soil, the age and kind of trees, the densi- 
ty of the canopy, and the depth and condition of the 
forest litter. The density of the forest canopy affects the 
amount of light that understory plants receive during the 
growing season. 

Table 9 shows, for each soil suitable for woodland, the 
potential for producing understory vegetation. The table 
also lists the common names of the characteristic vegeta- 


tion that grows on a specified soil and the percentage 


composition, by air-dry weight, of each kind of plant. The 
kind and percentage of understory plants listed in the 
table are those to be expected where canopy density is 
most nearly typical of forests that yield the highest 
production of wood crops. 

The total production of understory vegetation is ex- 
pressed in pounds per acre of air-dry vegetation for 
favorable, normal, and unfavorable years. In a favorable 
year the soil moisture is above average during the op- 
timum part of the growing season; in a normal year soil 
moisture is average; and in an unfavorable year it is 
below average. 


Engineering 


This section provides information about the use of soils 
for building sites, sanitary facilities, construction material, 
and water management. Among those who can benefit 
from this section are engineers, landowners, community 
planners, town and city managers, land developers, buil- 
ders, contractors, and farmers and ranchers. 

The ratings in the engineering tables are based on test 
data and estimated data in the “Soil Properties" section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behavior 
of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, 
plasticity index, soil reaction, depth to bedrock, hardness 
of bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the soil 
material. Where pertinent, data about kinds of clay 
minerals, mineralogy of the sand and silt fractions, and 
the kind of absorbed cations were also considered. 

On the basis of information assembled about soil pro- 
perties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta- 
bility, and other factors of expected soil behavior in en- 
gineering uses. As appropriate, these values can be ap- 
plied to each major horizon of each soil or to the entire 
profile. 


In table 8 the soils are also rated for a number of fac- 
tors to be eonsidered in management. Slight, moderate, 
and severe are used to indicate the degree of major soil 
limitations. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well-managed woodland. The risk is slight if the 
expected soil loss is small, moderate if some measures are 
needed to eontrol erosion during logging and road con- 
struetion, and severe if intensive management or special 
equipment and methods are needed to prevent excessive 
loss of soil. 

Ratings of equipment limitation reflect the charac- 
teristics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management or 
harvesting. À rating of slight indicates that use of equip- 
ment is not limited to a particular kind of equipment or 
time of year; moderate indicates a short seasonal limita- 
tion or a need for some modification in management or 
equipment; severe indicates a seasonal limitation, a need 
for special equipment or management, or a hazard in the 
use of equipment. 

Seedling mortality ratings indicate the degree that the 
soil affects expected mortality of planted tree seedlings 
when plant competition is not a limiting factor. Seedlings 
from good planting stock that are properly planted during 
a period of sufficient rainfall are rated. A rating of slight 
indicates that the expected mortality of the planted 
seedlings is less than 25 percent; moderate, 25 to 50 per- 
cent; and severe, more than 50 percent. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade or grow 
if openings are made in the tree canopy. The invading 
plants compete with native plants or planted seedlings by 
impeding or preventing their growth. A rating of slight 
indieates little or no competition from other plants; 
moderate indicates that plant competition is expected to 
hinder the development of a fully stocked stand of desira- 
ble trees; severe means that plant competition is expected 
to prevent the establishment of a desirable stand unless 
the site is intensively prepared, weeded, or otherwise 
managed for the control of undesirable plants. 

The potential productivity of merchantable or impor- 
tant trees on a soil is expressed as a sife index. This index 
is the average height, in feet, that dominant and codomi- 
nant trees of a given species attain in a specified number 
of years. The site index applies to fully stocked, even- 
aged, unmanaged stands. Important trees are those that 
woodland managers generally favor in intermediate or im- 
provement cuttings. They are selected on the basis of 
growth rate, quality, value, and marketability. 

Trees to plant are those that are suitable for commer- 
a wood or nut production and that are suited to the 
soils. 


Woodland Understory Vegetation 


Understory vegetation consists of grasses, forbs, 
shrubs, and other plants. Some types of forest, under 
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limitation indicates that soil properties and site features 
are unfavorable for the specified use, but the limitations 
can be overcome or minimized by special planning and 
design. A severe limitation indicates one or more soil pro- 
perties or site features are so unfavorable or difficult to 
overcome that a major increase in construction effort, 
special design, or intensive maintenance is required. For 
some soils rated severe, such costly measures may not be 
feasible. 

Shallow excavations are used for pipelines, sewerlines, 
telephone and power transmission lines, basements, open 
ditches, and cemeteries. Such digging or trenching is in- 
fluenced by the soil wetness of a high seasonal water 
table, the texture and consistence of soils; the tendency of 
soils to cave in or slough; and the presence of very firm, 
dense soil layers, bedrock, or large stones. In addition, ex- 
cavations are affected by slope of the soil and the proba- 
bility of flooding. Ratings do not apply to soil horizons 
below a depth of 6 feet unless otherwise noted. 

In the soil series descriptions, the consistence of each 
soil horizon is defined, and the presence of very firm or 
extremely firm horizons, usually difficult to excavate, is 
indicated. 

Dwellings and small commercial buildings referred to 
in table 10 are built on undisturbed soil and have founda- 
tion loads of a dwelling no more than three stories high. 
Separate ratings are made for small commercial buildings 
without basements and for dwellings with and without 
basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence from settling or 
shear failure of the foundation does not occur. These 
ratings were determined from estimates of the shear 
strength, compressibility, and shrink-swell potential of the 
soil. Soil texture, plasticity and in-place density, potential 
frost action, soil wetness, and depth to a seasonal high 
water table were also considered. Soil wetness and depth 
to a seasonal high water table indicate potential difficulty 
in providing adequate drainage for basements, lawns, and 
gardens. Depth to bedrock, slope, and large stones in or 
on the soil are also important considerations in the choice 
of sites for these structures and were considered in 
determining the ratings (fig. 5). Susceptibility to flooding 
is a serious limitation. 

Local roads and streets referred to in table 10 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of subgrade of the underlying soil 
material; a base of gravel, crushed rock fragments, or soil 
material stabilized with lime or cement; and a flexible or 
rigid surface, commonly asphalt or concrete. The roads 
are graded with soil material at hand, and most cuts and 
fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density, shrink-swell potential, and potential 
frost action are indicators of the traffic supporting capaci- 
ty used in making the ratings. Soil wetness, flooding, 


These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to: (1) select potential residential, com- 
mercial, industrial, and recreational uses; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (3) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste disposal 
facilities; (5) plan detailed onsite investigations of soils 
and geology; (6) find sources of gravel, sand, clay, and 
topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil and 
water conservation; (8) relate performance of structures 
already built to the properties of the kinds of soil on 
which they are built so that performance of similar struc- 
tures on the same or a similar soil in other locations can 
be predicted; and (9) predict the trafficability of soils for 
cross-country movement of vehicles and construction 
equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or 
general designs that will overcome unfavorable soil pro- 
perties and minimize soil-related failures. Limitations to 
the use of these data, however, should be well understood. 
First, the data are generally not presented for soil 
material below a depth of 5 or 6 feet. Also, because of the 
scale of the detailed map in this soil survey, small areas 
of soils that differ from the dominant soil may be in- 
cluded in mapping. Thus, these data do not eliminate the 
need for onsite investigations, testing, and analysis by 
personnel having expertise in the specific use contem- 
plated. 

The information is presented mainly in tables. Table 10 
shows, for each kind of soil, the degree and kind of limita- 
tions for building site development; table 11, for sanitary 
facilities; and table 18, for water management. Table 12 
shows the suitability of each kind of soil as a source of 
construction materials. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this sur- 
vey can be used to make additional interpretations and to 
construct interpretive maps for specific uses of land. 

Some of the terms used in this soil survey have a spe- 
cial meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building Site Development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, and local roads and streets 
are indicated in table 10. A slight limitation indicates that 
soil properties are favorable for the specified use; any 
limitation is minor and easily overcome. A moderate 
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Sewage lagoons are shallow ponds constructed to hold 
sewage while aerobic bacteria decompose the solid and 
liquid wastes. Lagoons have a nearly level floor and eut 
slopes or embankments of compacted soil material. Aero- 
bic lagoons generally are designed to hold sewage within 
a depth of 2 to 5 feet. Nearly impervious soil material for 
the lagoon floor and sides is required to minimize seepage 
and contamination of ground water. Soils that are very 
high in organic matter and those that have cobbles, 
stones, or boulders are not suitable. Unless the soil has 
very slow permeability, contamination of ground water is 
a hazard where the seasonal high water table is above the 
level of the lagoon floor. In soils where the water table is 
seasonally high, seepage of ground water into the lagoon 
ean seriously reduce the lagoon's capacity for liquid 
waste. Slope, depth to bedrock, and susceptibility to flood- 
ing also affect the suitability of sites for sewage lagoons 
or the eost of construction. Shear strength and permea- 
bility of compacted soils affect the performance of em- 
bankments. 

Sanitary landfill is a method of disposing of solid 
waste by placing refuse in successive layers either in ex- 
eavated trenches or on the surface of the soil. The waste 
is spread, compacted, and covered daily with thin layers 
of soil. Landfill areas are subject to heavy vehicular traf- 
fic. Risk of polluting ground water and trafficability af- 
fect the suitability of a soil for this use. The best soils 
have a loamy or silty texture, have moderate to slow 
permeability, are deep to a seasonal water table, and are 
not subject to flooding. Clayey soils are likely to be sticky 
and difficult to spread. Sandy or gravelly soils generally 
have rapid permeability, which might allow noxious 
liquids to contaminate ground water. Soil wetness may be 
a limitation because operating heavy equipment on a wet 
soil is difficult. Seepage into the refuse increases the risk 
of pollution of ground water. 

In the trench type of landfill, ease of excavation also 
affects the suitability of a soil for this purpose, so the soil 
must be deep to bedrock and free of large stones and 
boulders. Where the seasonal water table is high, water 
seeps into trenches and causes problems in filling. 

Unless otherwise stated, the limitations in table 11 
apply only to the soil material within a depth of about 6 
feet. If the trench is deeper, a limitation of slight or 
moderate may. not be valid. Site investigation is needed 
before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry weather. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 


slope, depth to hard rock or very compact layers, and con- 
tent of large stones affect stability and ease of excava- 
tion. 

The best soils for lawns and landscaping are those 
that remain firm after rain and are not dusty when dry. 
They absorb water readily and hold sufficient moisture 
for plant growth. The surface layer should be free of 
stones, and if shaping is required, the soil should be suffi- 
ciently deep to bedrock or hardpan to allow for the neces- 
sary grading. 


Sanitary Facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Also, those soil 
properties that affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
officials. Table 11 shows the degree and kind of limita- 
tions of each soil for such uses and for use of the soil as 
daily cover for landfills. It is important to observe local 
ordinances and regulations. 

If the degree of soil limitation is expressed as slight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive main- 
tenance is required. . 

Septic tank absorption fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a sep- 
tie tank into the natural soil Only the soil horizons 
between depths of 18 and 72 inches are evaluated for this 
use. The soil properties and site features considered are 
those that affect the absorption of the effluent and those 
that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope may cause lateral 
seepage and surfacing of the effluent. Also, soil erosion 
and soil slippage are hazards if absorption fields are in- 
stalled on sloping soils. 

In some soils, loose sand and gravel or fractured 
bedrock is less than 4 feet below the tile lines. In these 
Soils the absorption field does not adequately filter the ef- 
fluent, and ground water in the area may be con- 
taminated. 

On many of the soils that have moderate or severe 
limitations for use as septie tank absorption fields, a 
System to lower the seasonal water table could be in- 
stalled or the size of the absorption field could be in- 
creased so that performance is satisfactory. 
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Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil material 
to support plantlife. Also considered is the damage that 
can result at the area from which the topsoil is taken. 

The ease of excavation is influenced by the thickness of 
suitable material, wetness, slopes, and amount of stones. 
The ability of the soil to support plantlife is determined 
by texture, structure, and the amount of soluble salts or 
toxic substances. Organic matter in the Al or Ap horizon 
greatly increases the absorption and retention of moisture 
and nutrients. Therefore, the soil material from these 
horizons should be carefully preserved for later use. 

Soils rated good have at least 16 inches of friable loamy 
material at their surface. They are free of stones and cob- 
bles, are low in content of gravel, and have gentle slopes. 
They are low in soluble salts that can limit or prevent 
plant. growth. They are naturally fertile or respond well 
to fertilizer. They are not so wet that excavation is dif- 
ficult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as Al or Ap in the soil se- 
ries descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 


Water Management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 13 the degree of soil limitation and soil 
and site features that affect use are indicated for each 
kind of soil. This information is significant in planning, in- 
stalling, and maintaining water control structures. 

Soil and site limitations are expressed as slight, 
moderate, and severe. Slight means that the soil proper- 
ties and site features are generally favorable for the 
specified use and that any limitation is minor and easily 
overcome. Moderate means that some soil properties or 
site features are unfavorable for the specified use but can 
be overcome or modified by special planning and design. 
Severe means that the soil properties and site features 
are so unfavorable and so difficult to correct or overcome 
that major soil reclamation, special design, or intensive 
maintenance is required. 

Pond reservoir areas hold water behind a dam or em- 
bankment (fig. 6). Soils best suited to this use have a low 


Where it is necessary to bring in soil material for daily 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the bor- 
row areas. These factors include: slope, erodibility, and 
potential for plant growth. 


Construction Materials 


The suitability of each soil as a source of roadfill, sand, 
gravel, and topsoil is indicated in table 12 by ratings of 
good, fair, or poor. The texture, thickness, and organic- 
matter content of each soil horizon are important factors 
in rating soils for use as construction materials. Each soil 
is evaluated to the depth observed, generally about 6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 
material and the expected performance of the material 
where it has been compacted and adequately drained. The 
performance of soil after it is stabilized with lime or ce- 
ment is not considered in the ratings, but information 
about some of the soil properties that influence such per- 
formance is given in the descriptions of the soil series. 

The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
table 17 provide specifie information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential, low potential frost action, and few 
cobbles and stones. They are at least moderately well 
drained and have slopes of 15 percent or less. Soils rated 
fair have a plasticity index of less than 15 and have other 
limiting features, such as moderate shrink-swell potential, 
moderately steep slopes, wetness, or many stones. If the 
thickness of suitable material is less than 3 feet, the en- 
tire soil is rated poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 12 provide 
guidance as to where to look for probable sources and are 
based on the probability that soils in a given area contain 
sizable quantities of sand or gravel. A soil rated good or 
fair has a layer of suitable material at least 3 feet thick, 
the top of which is within a depth of 6 feet. Coarse frag- 
ments of soft bedrock material, such as shale and silt- 
stone, are not considered to be sand and gravel. Fine- 
grained soils are not suitable sources of sand and gravel. 

The ratings do not take into account depth to the water 
table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, and 


stratification are given in the soil series descriptions and 
in table 17. 
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where the quantity is sufficient. The best source for 
water is in alluvial material. 

Wells are needed to tap a source of underground water. 
The depth to the underground water level ranges from 
only a few feet near the streams to about 200 feet in 
upland areas. The quality of the underground water 
generally is good. The quantity that can be obtained from 
a single well ranges from 50 to 600 gallons per minute. 
Each well should be subjected to a 24- to 48-hour pump- 
ing test, which will determine the drawdown, the pump- 
ing life, and the capacity of the well. Information on 
drawdown, lift, and well capacity is essential for the 
selection of an efficient pumping plant and for the design 
of a suitable irrigation system. 

Before investing in an irrigation system, a water right 
must be obtained before water can be drawn for irriga- 
tion. An application for a water right must be filed with 
the Oklahoma Water and Resource Board. 

A surface system is best for some soils in the county, 
and a sprinkler system is best for others. The selection of 
a system depends on the lay of the land, the cost of level- 
ing, the kinds of crops to be grown, and other factors. 
The main types of surface irrigation used in the county 
are border and furrow. 

A border system is best suited to loamy soils that have 
slopes of less than 3 percent. For efficient use of water, a 
border system requires land leveling, a fairly large 
stream of water, corrugations on clayey soils, short runs 
on fine sandy loams, and close-growing crops on slopes of 
more than 1 percent. 

۸ furrow system is suitable for all soils that have 
slopes of less than 5 percent. Small amounts of water can 
be distributed evenly by this system, and row crops can 
be irrigated easily. The limitations of a furrow system are 
the need for short runs on fine sandy loams, the com- 
plicated layouts on rolling land, the maintenance require- 
ments, and the difficulty of harvesting crops. 

A sprinkler system is best for nearly level to sloping, 
loamy soils. The advantages of such a system are that 
land leveling, ditches, or surface drainage systems are not 
required and that the equipment can be moved from field 
to field. The disadvantages are the high cost of installa- 
tion and maintenance, the difficulty of moving a portable 
system in cultivated fields, the risk of increased fungus 
growth, and the failure of some crops to bear fruit if the 
blossoms are sprinkled. Sprinker irrigation is not suitable 
for clayey soils, which take in water slowly. 

All crops commonly grown in the county can be grown 
under irrigation, but irrigated soils need intensive 
management for control of erosion and maintenance of 
productivity. If markets are available, irrigation of field 
crops, nurseries, orchards, truck erops, and grasses ean be 
successful. The estimated yields for some of the main 


vegetable crops grown in the county are given in Table 
14. 


seepage potential which is determined by permeability 
and the depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics (fig. 7). Large stones and 
organie matter in a soil downgrade the suitability of a soil 
for use in embankments, dikes, and levees. 

Aquifer-fed excavated ponds are bodies of water made 
by excavating a pit or dugout into a ground-water 
aquifer. Excluded are ponds that are fed by surface ru- 
noff and embankment ponds that impound water 3 feet or 
more above the original surface. Ratings in table 13 are 
for ponds that are properly designed, located, and con- 
Structed. Soil properties and site features that affect 
aquifer-fed ponds are depth to a permanent water table, 
permeability of the aquifer, quality of the water, and ease 
of excavation. 

Drainage of soil is affected by such soil properties as 
permeability, texture, depth to bedrock, hardpan, or other 
layers that affect the rate of water movement, depth to 
the water table, slope, stability of ditchbanks, susceptibili- 
ty to flooding, salinity and alkalinity, and availability of 
outlets for drainage. 

Terraces amd diversions are embankments or a com- 
bination of channels and ridges constructed across a slope 
to intercept runoff. They allow water to soak into the soil 
or flow slowly to an outlet. Features that affect suitabili- 
ty of a soil for terraces are uniformity and steepness of 
Slope; depth to bedrock, hardpan, or other unfavorable 
material; large stones; permeability; ease of establishing 
vegetation; and resistance to water erosion, soil blowing, 
soil slipping, and piping. 

Grassed waterways are constructed to channel runoff to 
outlets at a nonerosive velocity (fig. 8). Features that af- 
fect the use of soils for waterways are slope, permeabili- 
ty, erodibility, wetness, and suitability for permanent 
vegetation. 


Irrigation 


Irrigation is expensive, but it can be profitable if an ef- 
ficient system is installed to supplement local rainfall. The 
feasibility of irrigation is determined mainly by the na- 
ture of the soil and the quality and quantity of water 
available. 

To be suitable for irrigation, a soil must be productive, 
capable of storing enough water to meet the needs of 
plants, not too sloping, permeable enough to prevent accu- 
mulation of salts, and deep enough to allow necessary 
leveling and to provide an adequate root zone. Soils in 
capability classes I and II are best suited to irrigation. Ir- 
rigation is more successful on nearly level or gently slop- 
ing soils than on more strongly sloping soils. 

The main sources of water for irrigation are from 
reservoirs, underground water in alluvial material along 
major streams, and underground water in upland areas 
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Paths and trails for walking, horseback riding, 
bicycling, and other uses should require little or no 
cutting and filling. The best soils for this use are those 
that are not wet, are firm after rains, are not dusty when 
dry, and are not subject to flooding more than once dur- 
ing the annual period. of use. They should have moderate 
slopes and have few or no stones or boulders on the sur- 
face. 


Wildlife Habitat 


JEROME F. SYKORA, biologist, SCS, helped prepare this section. 


Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they af- 
fect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, and 
water. If any one of these elements is missing, in- 
adequate, or inaccessible, wildlife either are scarce or do 
not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 

In table 16, the soils in the survey area are rated ac- 
cording to their potential to support the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of 
management needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or . 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind of 
wildlife are very severe, and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils having 
such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals used 
by wildlife. Examples are corn, wheat, oats, and barley. 
The major soil properties that affect the growth of grain 
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Recreation 


The soils of the survey area are rated in table 15 ac- 
cording to limitations that affect their suitability for 
recreation uses. The ratings are based on such restrictive 
soil features as flooding, wetness, slope, and texture of 
the surface layer. Not considered in these ratings, but im- 
portant in evaluating a site, are location and accessibility 
of the area, size and shape of the area and its scenic 
quality, the ability of the soil to support vegetation, ac- 
cess to water, potential water impoundment sites availa- 
ble, and either access to public sewerlines or capacity of 
the soil to absorb septic tank effluent. Soils subject to 
flooding are limited, in varying degree, for recreation use 
by the duration and intensity of flooding and the season 
when flooding occurs. Onsite assessment of height, dura- 
tion, intensity, and frequency of flooding is essential in 
planning recreation facilities. 

The degree of the limitation of the soils is expressed as 
slight, moderate, or severe. Slight means that the soil pro- 
perties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that the 
limitations ean be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations ean be off- 
set only by costly soil reclamation, special design, inten- 
sive maintenance, limited use, or by a combination of 
these measures. 

The information in table 15 can be supplemented by in- 
formation in other parts of this survey. Especially helpful 
are interpretations for septic tank absorption fields, given 
in table 11, and interpretations for dwellings without 
basements and for local roads and streets, given in table 
10. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the períod of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and stones 
or boulders can greatly increase the cost of constructing 
camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas, The best soils for use as picnic areas are firm when 
wet, are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or stones 
or boulders that will increase the cost of shaping sites or 
of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to ob- 
tain a uniform grade, the depth of the soil over bedrock 
or hardpan should be enough to allow necessary grading. 
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Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control devices in 
marshes or streams. Examples are waterfowl feeding 
areas, wildlife watering developments, and other wildlife 
ponds. Major soil properties affecting shallow: water areas 
are depth to bedrock, wetness, surface stoniness, slope, 
and permeability. The availability of a dependable water 
supply is important if water areas are to be developed. 

The potential for wildlife habitat is briefly described in 
the following paragraphs. 

Openland wildlife consists of cropland, pasture, 
meadows, and areas that are a combination of grasses, 
herbs, shrubs, and vines. These areas produce grain and 
seed crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas in- 
clude bobwhite quail, pheasant, meadowlark, field spar- 
row, killdeer, cottontail rabbit, red fox, and woodchuck. 

Woodland wildlife consists of areas of hardwoods or 
conifers, or a mixture of both, and associated grasses, 
legumes, and wild herbaceous plants. Wildlife attracted to 
these areas include wild turkey, woodeock, thrushes, 
vireos, woodpeckers, tree squirrels, grey fox, raccoon, 
deer, elk, and black bear. 

Wetland wildlife consists of open, marshy or swampy, 
Shallow-water areas where water-tolerant plants grow. 
Some of the wildlife attracted to sueh areas are ducks, 
geese, herons, shore birds, rails, kingfishers, muskrat, 
mink, and beaver. 

Rangeland wildlife consists of areas of wild herbaceous 
plants and. shrubs. Wildlife attracted to rangeland include 
white-tailed deer, quail, meadowlark, and lark bunting. 


Soil Properties 


Extensive data about soil properties are summarized on 
the following pages. The two main sources of these data 
are the many thousands of soil borings made during the 
course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

In making soil borings during field mapping, soil 
scientists can identify several important soil properties. 
They note the seasonal soil moisture condition or the 
presence of free water and its depth. For each horizon in 
the profile, they note the thickness and color of the soil 
material; the texture, or amount of clay, silt, sand, and 
gravel or other coarse fragments; the structure, or the 
natural pattern of cracks and pores in the undisturbed 
soil; and the consistence of the soìl material in place 
under the existing soil moisture conditions. They record 
the depth of plant roots, determine the pH or reaction of 
the soil, and identify any free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
determine all major properties of key soils, especially pro- 
perties that cannot be estimated accurately by field ob- 


and seed crops are depth of the root zone, texture of the 
surface layer, available water capacity, wetness, slope, 
surface stoniness, and flood hazard. Soil temperature and 
soil moisture are also considerations. 

Grasses and legwmes are domestic perennial grasses 
and herbaceous. legumes that are planted for wildlife food 
and cover. Examples are fescue, bluegrass, lovegrass, 
switchgrass, bromegrass, clover, alfalfa, serecia and 
crownvetch. Major soil properties that affect the growth 
of grasses and legumes are depth of the root zone, tex- 
ture of the surface layer, available water capacity, wet- 
ness, surface stoniness, flood hazard, and slope. Soil tem- 
perature and soil moisture are also considerations. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds, that pro- 
vide food and cover for wildlife. Examples-are bluestem, 
indiangrass, euphorbia, goldenrod, beggarweed, poke- 
weed, Maximilian sunflower, partridgepea, annual 
sunflowers and grama. Major soil properties that affect 
the growth of these plants are depth of the root zone, 
texture of the surface layer, available water capacity, 
wetness, surface stoniness, and flood hazard. Soil tem- 
perature and soil moisture are also considerations. 

Hardwood trees and the associated woody understory 
provide cover for wildlife and produce nuts or other fruit, 
buds, catkins, twigs, bark, or foliage that wildlife eat. Ex- 
amples of native plants are oak, poplar, cherry, sweetgum, 
apple, hawthorn, dogwood, persimmon, sumac, hickory, 
black walnut, blackberry, grape, blackhaw, osageorange, 
and bur oak. Examples of fruit-producing shrubs that are 
commercially available and suitable for planting on soils 
rated good are Russian-olive, mulberry autumn-olive, and 
erabapple. Major soil properties. that affect growth of 
hardwood trees and shrubs are depth of the root zone, 
available water capacity, and wetness. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover plants that furnish habitat or supply food in 
the form of browse, seeds, or fruitlike cones. Examples 
are pine, and eastern redcedar. Soil properties that have 
a major effect on the growth of coniferous plants are 
depth of the root zone, available water capacity, and wet- 
ness. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, or foliage used by wildlife or that pro- 
vide cover ànd shade for some species of wildlife. Exam- 
ples. are sumac, coralberry, skunkbrush, and green 
brier. Major soil properties that affect the growth of 
shrubs are depth of the root zone, available water capaci- 
ty, salinity, and moisture. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquaties. They produce food or 
cover for wildlife that use wetland as habitat. Examples 
of wetland plants are smartweed, wild millet, rushes, 
sedges, reeds, saltgrass, and cattail. Major soil properties 
affecting wetland plants are texture of the surface layer, 
wetness, reaction, slope, and surface stoniness. 
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grained and low in content of fines. At the other extreme, 
in group A-7, are fine-grained soils. Highly organic soils 
are classified in group A-8 on the basis of visual inspec- 
tion. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-1-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-T-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. These 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The estimated classification, 
without group index numbers, is given in table 17. Also in 
table 17 the percentage, by weight, of rock fragments 
more than 3 inches in diameter is estimated for each 
major horizon. These estimates are determined mainly by 
observing volume percentage in the field and then con- 
verting that, by formula, to weight percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil These in- 
dexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators in 
making general predictions of soil behavior. Range in 
liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made during 
the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterburg limits extend a marginal amount across clas- 
Sification boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted in table 17. 


Physical and Chemical Properties 


Table 18 shows estimated values for several soil charac- 
teristics and features that affect behavior of soils in en- 
gineering uses. These estimates are given for each major 
horizon, at the depths indicated, in the typical pedon of 
each soil. The estimates are based on field observations 
and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil fea- 
tures as plowpans and surface crusts. Permeability of the 
soil is an important factor to be considered in planning 
and designing drainage systems, in evaluating the poten- 
tial of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 


servation. Laboratory analyses are not conducted for all 
soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby sur- 
vey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of en- 
gineering properties, the engineering classification, and 
the physical and chemical properties of each major 
horizon of each soil in the survey area. They also present 
pertinent soil and water features and data obtained from 
physical and chemical laboratory analyses of soils. 


Engineering Properties and Classification 


Table 17 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 17 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each horizon 
is indicated. More information about the range in depth 
and about other properties in each horizon is given for 
each soil series in the section "Soil Series and Morpholo- 

Texture is described in table 17 in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil material that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that is 7 to 
27 percent clay, 28 to 50 percent silt, and less than 52 per- 
cent sand. If a soil contains gravel or other particles 
coarser than sand, an appropriate modifier is added, for 
example, “gravelly loam.” Other texture terms are 
defined in the Glossary. 

The two systems commonly used in classifying soils for 
engineering use are the Unified Soil Classification System 
(Unified) (2) and the system adopted by the Ameriean 
Association of State Highway and Transportation Offi- 
eials (AASHTO) (1). 

The Unified system classifies soils according to proper- 
ties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in.diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
oe have a dual classification symbol, for example, CL- 

The AASHTO system classifies soils according to those 
properties that affect their use in highway construction 
and maintenance. In this system a mineral soil is clas- 
sified in one of seven basic groups ranging from A-1 
through A-7 on the basis of grain-size distribution, liquid 
limit, and plasticity index. Soils in group A-1 are coarse 
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Soil and Water Features 


Table 19 contains information helpful in planning land 
uses and engineering projects that are likely to be af- 
fected by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
placed in one of four groups on the basis of the intake of 
water after the soils have been wetted and. have received 
precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low ru- 
noff potential) when thoroughly wet. These consist chiefly 
of deep, well drained to excessively drained sands or 
gravels. These soils have a high rate of water transmis- 
sion. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
to deep, moderately well drained to well drained soils that 
have moderately fine texture to moderately coarse tex- 
ture. These soils have a moderate rate of water transmis- 
sion. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al These soils have a very slow rate of water transmis- 
sion. 

Flooding is the temporary covering of soil with water 
from overflowing streams, with runoff from adjacent 
slopes, and by tides. Water standing for short periods 
after rainfall or snowmelt and water in swamps and 
marshes is not considered flooding. Flooding is rated in 
general terms that describe the frequeney and duration of 
flooding and the time of year when flooding is most like- 
ly. The ratings are based on evidence in the soil profile of 
the effects of flooding, namely thin strata of gravel, sand, 
silt, or, in places, clay deposited by floodwater; irregular 
decrease in organic-matter content with increasing depth; 
and absence of distinctive soil horizons that form in soils 
of the area that are not subject to flooding. The ratings 
are also based on local information about floodwater 
levels in the area and the extent of flooding; and informa- 
tion that relates the position of each soil on the landscape 
to historic floods. 

The generalized description of flood hazards is of value 
in land-use planning and provides a valid basis for land- 
use restrietions. The soil data are less specific, however, 
than those provided by detailed engineering surveys that 
Ee flood-prone areas at specific flood frequency 
evels. 


Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irrigation 
systems. 

Soil reaction is expressed as range in pH values. The 
range in pH of each major horizon is based on many field 
checks. For many soils, the values have been verified by 
laboratory analyses. Soil reaction is important in selecting 
the crops, ornamental plants, or other plants to be grown; 
in evaluating soil amendments for fertility and stabiliza- 
tion; and in evaluating the corrosivity of soils. 

Shrink-swell potential depends mainly on the amount 
and kind of elay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also in- 
fluence the swelling of soils. Shrinking and swelling of 
some soils ean cause damage to building foundations, 
basement walls, roads, and other structures unless special 
designs are used (fig. 9). A high shrink-swell potential in- 
dicates that special design and added expense may be 
required if the planned use of the soil will not tolerate 
large volume changes. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated steel 
or concrete. The rate of corrosion of uncoated steel is re- 
lated to soil. moisture, particle-size distribution, total acidi- 
ty, and electrical conductivity of the soil material The 
rate of corrosion of concrete is based mainly on the 
sulfate content, texture, and acidity of the soil. Protective 
measures for steel or more resistant concrete help to 
avoid or minimize damage resulting from the corrosion. 
Uncoated steel intersecting soil boundaries or soil 
horizons is more susceptible to corrosion than an installa- 
tion that is entirely within one kind of soil or within one 
soil horizon. 

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility fac- 
tor (K) is a measure of the susceptibility of the soil to 
erosion by water (fig. 10). Soils having the highest K 
values are the most erodible. K values range from 0.10 to 
0.64. To estimate annual soil loss per acre, the K value of 
a soil is modified by factors representing plant cover, 
grade and length of slope, management practices, and cli- 
mate. The 80111088 tolerance factor (T) is the maximum 
rate of soil erosion, whether from rainfall or soil blowing, 
that can occur without reducing crop production or en- 
vironmental quality. The rate is expressed in tons of soil 
loss per acre per year. 
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Apperson Series 


The Apperson series consists of deep, slowly permea- 
ble, very gently sloping and gently sloping soils on 
uplands. These soils formed in loamy and clayey material 
weathered from limestone under a cover of native 
grasses. The water table is at a depth of 1.5 to 2 feet for 
brief periods during December through April. 

Representative profile of Apperson silty clay loam, 1 to 
3 percent slopes, 2,500 feet north and 60 feet east of the 
southwest corner sec. 3, T. 19 N., R. 14 E.: 


A1—0 to 8 inches; black (10YR 2/1) silty clay loam, very dark gray 
(10YR 3/1) dry; moderate fine and medium granular structure; 
hard, firm; many fine and coarse roots; common worm casts; 
slightly acid; diffuse smooth boundary. 

Bi—8 to 16 inches; black (10YR 2/1) silty clay loam, very dark gray 
(10YR 3/1) dry; moderate medium subangular blocky structure; 
very hard, firm; common fine and coarse roots; common worm casts; 
slightly acid; diffuse smooth boundary. 

B21t—16 to 28 inches; very dark gray (10YR 3/1) silty clay; common 
fine faint mottles of dark grayish brown (10YR 4/2), dark gray 
(10YR 4/1) dry; moderate medium blocky structure; very hard, very 
firm; clay films on faces of peds; few iron and manganese concre- 
tions; common fine roots; neutral; gradual smooth boundary. 

B22t—28 to 42 inches; very dark grayish brown (2.5Y 3/2) silty clay; 
many fine distinct mottles of yellowish brown (10YR 5/6), dark 
grayish brown (2.5Y 4/2) dry; moderate medium-blocky structure; 
extremely hard, very firm; clay films on faces of peds; very fine 
iron and manganese concretions; few fine roots; mildly alkaline; 
gradual smooth boundary. 

B23t—42 to 52 inches; dark grayish brown (2.5Y 4/2) silty clay; many 
medium and fine distinct yellowish brown (10Y'R 5/6) mottles; gray- 
ish brown (2.5Y 5/2) dry; moderate medium blocky structure; very 
hard, firm; clay films on faces of peds; many fine iron and man- 
ganese concretions; pockets of darker soil from horizons above; 
moderately alkaline; abrupt wavy boundary. 

R.—52 to 60 inches; grayish hard limestone bedrock. 


Thickness of solum and depth to bedrock is 40 to 60 inches. Wide 
cracks are common during dry periods. 

The A horizon is black (10YR 2/1) or very dark gray (10YR 3/1). It is 
slightly acid or medium acid. 

The 81 horizon is black (10YR 2/1), very dark grayish brown (10YR 
3/2), or very dark gray (10YR 3/1). It is silty clay loam or silty clay and 
medium acid through mildly alkaline. 

The B21t horizon is black (10YR 2/1), very dark brown (10YR 2/2), 
very dark gray (10YR 3/1), very dark grayish brown (10YR 3/2), or dark 
gray (10YR 4/1). It has reddish or brownish mottles. The B21t horizon is 
slightly acid through mildly alkaline. 

The B22t and B23t horizons are very dark grayish brown (10YR 3/2; 
2.5Y 3/2), dark grayish brown (10YR 4/2; 2.5Y 4/2), dark brown (10YR 
3/3, 4/3), very dark gray (10YR 3/1), or dark gray (10YR 4/1). They have 
grayish, brownish, yellowish, or reddish mottles. Limestone fragments 
range from 0 to 10 percent in the B2t horizon. They are slightly acid 
through mildly alkaline. 

The B3 horizon is dark grayish brown (10YR 4/2; 2.5Y 4/2), grayish 
brown (10YR 5/2; 2.5Y 5/2), dark brown or brown (10YR 3/8, 4/8, 5/3), 
dark yellowish brown (10YR 4/4), yellowish brown (10YR 5/4), olive 
brown (2.5Y 4/4), or light olive brown (2.5Y 5/4). It has reddish, yel- 
lowish, brownish, or grayish mottles in most pedons. It is slightly acid 
through moderately alkaline. 


Apperson soils are on smooth ridges and side slopes of 


uplands. They are associated with Carytown, Dennis, 
Kanima, Lula, Okemah, and Shidler soils. 


High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. Esti- 
mates are based mainly on the relationship between gray- 
ish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated are the depth to the seasonal 
high water table; the kind of water table, that is, perched, 
artesian, or apparent; and the months of the year that the 
water table commonly is high. Only saturated zones above 
a depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such in- 
formation is also needed to decide whether or not con- 
struction of basements is feasible and to determine how 
septie tank absorption fields and other underground in- 
stallations will function. Also, a seasonal high water table 
affects ease of excavation. 

Bedrock is shown for all soils that are underlain by 
bedrock at a depth of 5 to 6 feet or less. For many soils, 
the limited depth to bedrock is a part of the definition of 
the soil series. The depths shown are based on measure- 
ments made in many soil borings and on other observa- 
tions during the soil mapping. The kind of bedrock and its 
hardness as related to ease of excavation is also shown. 
Rippable bedrock can be excavated with a single-tooth 
ripping attachment on a 200-horsepower tractor, but hard 
bedrock generally requires blasting. 


Classification of the Soils 


In this section, the soil series recognized in the survey 
area are described, the current system of classifying soils 
is defined, and the soils in the area are classified accord- 
ing to the current system. 


Soil Series and Morphology 


In this section, each soil series recognized in the survey 
area is described in detail. The descriptions are arranged 
in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. Then a representa- 
tive profile which is a vertical section of a small three- 
dimensional area of soil typical of the soil series in the 
survey area, is described. The detailed descriptions of 
each soil horizon follow standards in the Soil Survey 
Manual (3). Unless otherwise noted, colors described are 
for moist soil. 

Following the representative profile description is the 
range of important characteristics of the soil series in this 
survey area. Phases, or mapping units, of each soil series 


are described in the section "Soil Maps for Detailed 
Planning." 
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B21t—7 to 14 inches; very dark grayish brown (2.5Y 3/2) silty clay; few 
fine distinct yellowish brown mottles; dark grayish brown (2.5Y 4/2) 
dry; moderate coarse columnar and moderate medium subangular 
blocky structure; very hard, very firm; few pressure faces; neutral; 
gradual smooth boundary. 

B22t—14 to 23 inches; dark yellowish brown (10YR 4/4) silty clay; few 
fine distinct yellowish brown mottles; yellowish brown (10YR 
5/4) dry; moderate medium subangular blocky structure; very hard, 
very firm; dark grayish brown (10YR 4/2) coating on faces of peds; 
few fine iron-manganese concretions; slightly acid; gradual smooth 
boundary. 

B23t—23 to 41 inches; olive brown (2.5Y 4/4) silty clay with few fine 
distinct yellowish brown mottles; light olive brown (2.5Y 5/4) dry; 
moderate medium subangular blocky structure; very hard, very 
firm; few iron-manganese concretions; dark grayish brown (10YR 
4/2) coatings on faces of peds; common fine crystals of gypsum; 
slightly acid; gradual wavy boundary. 

B3—41 to 64 inches; mottled yellowish brown (10YR 5/6), dark grayish 
brown (10Y R 4/2), and olive brown (2.5Y 4/4) silty clay; weak coarse 
subangular blocky structure; very firm; common fine iron-man- : 
ganese concretions; common fine to large caleium carbonate concre- 
tions; moderately alkaline. 


Thickness of solum is more than 50 inches, and depth to bedrock is 
more than 60 inches. 

The A horizon is very dark grayish brown (10YR 3/2; 2.5Y 3/2) or 
dark grayish brown (10YR 4/2; 2.5Y 4/2). It is neutral to medium aeid. 
In most pedons, the A2 horizon is grayish brown (10YR 4/2), light 
brownish gray (10YR 6/2), brown (10Y R 4/8, 5/3), or pale brown (10YR 
6/3). It is neutral to strongly acid. Thiekness of the A horizon is 7 to 18 
inches. 

The B horizon is very dark gray (10YR 3/1; N 3/0), dark gray (10YR 
4/1; N 4/0), very dark grayish brown (10YR 3/2; 2.5Y 3/2), dark grayish 
brown (10YR 4/2; 2.5Y 4/2), dark brown (10YR 3/3, 4/3), dark yellowish 
brown (10YR 3/4, 4/4), or olive brown (2.5Y 4/4). It is medium acid to 
moderately alkaline in the upper part and neutral to moderately alkaline 
in the lower part. 


Carytown soils are on broad, smooth side slopes and 
flat areas. They are associated with Dennis, Okemah, Par- 
sons, and Apperson soils. 


Catoosa Series 


The Catoosa series consists of moderately deep, 
moderately permeable, very gently sloping through slop- 
ing soils on uplands. These soils formed in loamy material 
weathered from limestone under a cover of prairie 
grasses. The water table is at a depth of more than 6 
feet. 

Representative profile of Catoosa silt loam, 1 to 3 per- 
cent slopes, 2,200 feet south and 1,750 feet west of the 
northeast corner of sec. 15, T. 19 N., R 14 E.: 


A1—0 to 10 inches; dark brown (7.5YR 3/2) silt loam, brown (7.5YR 5/2) 
dry; moderate fine granular structure; slightly hard, friable; slightly 
acid; gradual smooth boundary. 

B1—10'to 15 inches; dark reddish brown (5YR 3/3) silty clay loam, red- 
dish brown (SYR 4/3) dry; moderate medium granular structure; 
hard, friable; medium acid; gradual smooth boundary. . 

B2t—15 to 28 inches, dark reddish brown (5YR 3/4) silty clay loam, red- 
dish brown (5YR 4/4) dry; few fine distinct dark red mottles; 
moderate medium subangular blocky structure; hard, firm; clay 
films on surfaces of peds; few fine black concretions; slightly acid; 
abrupt wavy boundary. 

R—28 to 40 inches, hard limestone bedrock. 


The thickness of the solum and depth to bedrock ranges from 20 to 40 
inches. 


Bates Series 


The Bates series consists of moderately deep, 
moderately permeable, very gently sloping through slop- 
ing soils on uplands. These soils formed in loamy material 
weathered from sandstone under a cover of prairie 
grasses. The water table is at a depth of more than 6 
feet. 

Representative profile of Bates lodm, 1 to 3 percent 
slopes, 1,600 feet north and 100 feet east of the southwest 
corner of sec. 30, T. 22 N. R. 14 E: 


Ap—O vo 10 inches; very dark grayish brown (10YR 3/2) loam, grayish 
brown (10YR 5/2) dry; moderate fine granular structure; slightly 
hard, friable; few worm casts; neutral; gradual smooth boundary. 

B1—10 to 14 inches; dark brown (10YR 3/3) elay loam, brown (10YR 
5/3) dry; moderate fine and medium subangular blocky structure; 
hard, firm; few very fine reddish brown soft sandstone fragments 
less than 3 inches in size; organic staining in a few root channels; 
slightly acid; gradual smooth boundary. 

B2t—14 to 24 inches; dark brown (7.5YR 4/4) elay loam, brown (7.5YR 
5/4) dry; few fine prominent yellowish red mottles; moderate fine 
and medium subangular blocky structure; hard, firm; clay films on 
faces of peds; few fine sandstone fragments less than 3 inches in 
diameter; slightly acid; gradual smooth boundary. 

B3--24 to 34 inches; dark brown (10Y R 4/3) and yellowish brown (10YR 
5/4) clay loam; few fine prominent yellowish red mottles; weak 
medium subangular blocky structure; hard, firm; patchy clay films 
on faces of peds; common fine and medium iron-manganese concre- 
tions; 10 percent fragments of sandstone less than 3 inches in 
diameter; slightly acid; elear smooth boundary. 

Cr—34 to 40 inches; yellowish, soft, acid sandstone with thin inter- 
bedding of silty shale. 


Thickness of the soil ranges from 20 to 40 inches and corresponds 
with the depth to sandstone bedrock. 

The A horizon is very dark grayish brown (10YR 3/z) and. dark brown 
)10 R 3/3; 7.5 Y R 3/2). It is less than 15 percent fragments of sandstone. 
The A horizon is medium acid or strongly aeid except in limed areas. 

The B horizon is dark brown (10YR 3/3, 4/3; 7.5YR 4/4), brown (10YR 
5/3; T.5YR 5/4) dark yellowish brown (10YR 4/4), yellowish brown 
(I0YR 5/4, 5/6), or strong brown (7.5YR 5/6) In some pedons, it has 
dark grayish brown, dark gray,-gray, or grayish brown mottles in the 
lower part. The B horizon is loam, sandy clay loam, or clay loam, and it 
is less than 20 percent fragments of sandstene. It is slightly acid 
through strongly acid. 


Bates soils are on broad, smooth ridge crests and side 
slopes on uplands. They are associated with Coweta, 
Dennis, and Eram soils. 


Carytown Series 


The Carytown series consists of deep, very slowly 
permeable, nearly level through very gently sloping soils 
on uplands. These soils formed in loamy and clayey 
material under a cover of prairie grasses. The water table 
is at a depth of less than 1 1/2 feet for brief to long 
periods during December through April. 

Representative profile of Carytown silt loam, in an area 
of Okemah-Parsons-Carytown complex,.0 to 1 pecent 
Slopes, 1,350 feet north and 60 feet west of the southeast 
corner of sec. 3, T. 19 N., R. 14 E.: 


Ap—O to 7 inches; dark grayish brown (10YR 4/2) silt loam, grayish 
brown (10YR 5/2) dry; weak fine granular structure; hard, friable; 
lower 2 inches is grayish brown; medium acid; abrupt wavy bounda- 
ry. 
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A1—0 to 11 inches; dark brown (10YR 3/3) fine sandy loam, brown 
(10YR 5/8) dry; weak fine granular structure; soft, very friable; few 
worm casts; slightly acid; elear smooth boundary. 

AC—11 to 31 inches; brown (10YR 4/3) fine sandy loam, pale brown 
(10YR 6/3) dry; weak fine granular structure; soft, very friable; few 
thin strata of dark brown fine sandy loam; slightly acid; clear 
smooth boundary. 

C—31 to 62 inches; dark brown (7.5YR 4/4) fine sandy loam, light brown 
(15YR 6/4) dry; massive; soft, very friable; thin strata of dark 
brown loam and fine sandy loam; slightly acid. 


The depth to bedrock is more than 60 inches. 

The A horizon is very dark grayish brown (10YR 3/2) or dark brown 
(10YR 3/3; 7.5YR 3/2). It is slightly acid or medium acid except in limed 
areas. 

The AC horizon is brown (10YR 4/3, 5/3; 7.5YR 4/4, 5/4), dark yel- 
lowish brown (10YR 4/4) or yellowish brown (10YR 5/4) In most 
pedons, it has thin, slightly darker strata of loamy fine sand through 
loam. It is medium acid through neutral. 

The C horizon is similar in color, texture, and reaction to the AC 
horizon. 


Cleora soils are on smooth flood plains. They are as- 
sociated with Kamie, Radley, Severn, and Wynona soils. 


Coweta Series 


The Coweta series consists of shallow, moderately 
permeable, very gently sloping through modérately steep 
soils on uplands (fig. 11). These soils formed in loamy 
material weathered from sandstone. The water table is at 
a depth of more than 6 feet. 

Representative profile of Coweta loam, in an area of 
Coweta-Bates complex, 2 to 6 percent slopes, 1,350 feet 
south and 1,500 feet east of the northwest corner of sec. 
8, T. 22 N., R. 13 E.: 


A1—0 to 6 inches; very dark grayish brown (10YR 3/2) loam, grayish 
brown (10YR 5/2) dry; moderate fine granular structure; slightly 
hard, friable; few fine sandstone fragments; slightly acid; gradual 
wavy boundary. 

B2— 6 to 17 inches; brown (10YR 4/8) clay loam, brown (10YR 5/3) dry; 
weak fine granular structure; slightly hard, friable; 10 percent frag- 
ments less than 3 inches in diameter and 5 percent fragments 3 to 
10 inches in diameter; medium acid; abrupt wavy boundary. 

Cr—17 to 32 inches; pale brown (10YR 6/3) and brownish yellow (10YR 
6/6) soft sandstone interbedded with thin layers of shale; slightly 
acid. 


The solum is 10 to 20 inches in thickness, and it is slightly acid 
through strongly acid throughout. 

The A horizon is very dark grayish brown (10YR 3/2) and dark brown 
(7.5YR 3/2; 10Y R 3/3). It is loam or fine sandy loam and is 2 to 20 per- 
cent fragments of rock. 

The B2 horizon is brown (10YR 4/3, 5/3; 7.5YR 4/2, 4/4, 5/4), dark 
grayish brown (10YR 4/2), dark yellowish brown (10YR 3/4, 4/4), yel- 
lowish brown (10YR 5/4, 5/6), and strong brown (7.5YR 5/6). It is fine 
sandy loam, loam or clay loam and is O to 15 percent fragments of rocks. 

The Cr horizon is soft sandstone interbedded with shale. Some pedons 
have hard sandstone below a depth of 24 inches. 


Coweta soils are on smooth ridge crests of uplands. 
They are associated with Bates, Dennis, Eram, and 
Okemah soils. 


Darnell Series 


The Darnell series consists of shallow, moderately 
rapidly permeable, gently sloping to steep soils on 


The A horizon is very dark grayish brown (10YR 3/2), dark brown 
(10YR 3/3; 7.5YR 3/2), and dark reddish brown (5YR 3/2, 3/3). Reaction 
is slightly acid or medium acid. 

The B1 horizon is dark brown (7.5YR 3/2, 4/2, 4/4), dark reddish 
brown (5YR 3/8, 3/4), or reddish brown (5YR 4/3, 4/4). It is silt loam, 
clay loam, or silty clay loam. Reaction is slightly aeid or medium acid. 

The B2t horizon is dark brown (7.5Y R 4/4), dark reddish brown (5YR 
3/3, 8/4; 2.5 YR 3/4), reddish brown (5YR 4/8, 4/4; 2.5 YR 4/4), yellowish 
red (SYR 4/6), dark red (2.5 YR 3/6), or red (2.5 YR 4/6). It is clay loam 
or silty clay loam (27 to 35 percent clay). Some pedons are heavy clay 
loam or silty clay loam in the lower part. Reaction of the B2t horizon 
ranges from medium acid through neutral. 

The R horizon is hard limestone. 


Catoosa soils are on broad, smooth ridge crests and side 


slopes. They are associated with Lula, Newtonia, and Shi- 
dler soils. 


Choska Series 


The Choska series consists of deep, moderately permea- 
ble, nearly level soils on flood plains. These soils formed 
in sandy and loamy alluvium under a cover of trees with 
an understory of native grasses. The water table is at a 
depth of more than 6 feet. 

Representative profile of Choska very fine sandy loam, 
750 feet south and 100 feet west of the northeast corner 
of sec. 17, T. 17 N., R. 14 E.: 


A1—0 to 14 inches; dark reddish brown (5 YR 3/3) very fine sandy loam, 
reddish brown (5YR 5/3) dry; moderate very fine and fine granular 
Structure; slightly hard, very friable; slightly acid; elear smooth 
boundary. 

C1—14 to 25 inches; yellowish red (5YR 4/6) very fine sandy loam, red- 
dish yellow (5YR 6/6) dry; massive; slightly hard, very friable; or- 
ganic stains in a few root channels; neutral; clear smooth boundary. 

IIC2—25 to 35 inches; dark reddish brown (5YR 3/8) silt loam, reddish 
brown (5YR 5/3) dry; weak fine granular structure; slightly hard, 
very friable; caleareous, moderately alkaline; clear smooth bounda- 


ry. 

IIIC3—35 to 62 inches; yellowish red (5YR 4/6) very fine sandy loam, 
yellowish red (5YR 5/6) dry; massive; soft, very friable; few thin 
strata of loamy fine sand, loam, and silt loam; caleareous, moderate- 
ly alkaline. 


Depth to bedrock is more than 60 inches. 

The A horizon is dark brown (7.5YR 3/2) or dark reddish brown (5YR 
3/2, 3/3). It is slightly acid through mildly alkaline. 

The C horizon ìs brown (7.5YR 4/4, 5/4), strong brown (7.5YR 5/6), 
reddish brown (5YR 4/4, 5/4; 2.5YR 4/4, 5/4), yellowish red (SYR 4/6, 
5/6), or red (2.5YR 4/6, 5/6). It is very fine sandy loam or silt loam with 
thin strata of loamy fine sand to silty clay loam. The C horizon is 
neutral through moderately alkaline, and in most pedons it is ealeareous 
in the lower part. 


Choska soils are on smooth, nearly level flood plains. 
They are associated with Kiomatia, Latanier, and Severn 
soils. 


Cleora Series 


The Cleora series consists of deep, moderately rapidly 
permeable, nearly level soils on flood plains. These soils 
formed in loamy and sandy alluvium under a cover of 
trees with an understory of native grasses. The water 
table is at a depth of more than 6 feet. 

Representative profile of Cleora fine sandy loam, 750 
feet west and 690 feet north of the southeast corner of 
sec. 4, T. 19 N., R. 10 E.: 
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B22t—35 to 47 inches; mottled brown (7.5YR 5/4), brownish yellow 
(10YR 6/6), and light brownish gray (2.5Y 6/2) silty clay; moderate 
fine and medium subangular blocky structure; very hard, very firm; 
thin clay films on faces of peds, few fine black iron-manganese 
concretions and soft reddish bodies; organic stains in root channels; 
medium acid; gradual smooth boundary. 

B3—47 to 65 inches; coarsely mottled light brownish gray (10YR 6/2), 
red (2.5YR 5/6), and gray (10YR 5/1) silty clay; weak medium and 
eoarse blocky structure; very hard, very firm; patchy clay films on 
faces of peds; few fine black iron-manganese concretions; medium 
acid. 


Thickness of the solum and depth to bedrock is greater than 60 
inches. 

The A horizon is very dark grayish brown (10YR 3/2) or dark brown 
(10YR 3/3). Some profiles have a slightly lighter colored A2 horizon. 
Reaction is medium acid or strongly acid, but some areas are more al- 
kaline because they have been limed. Thickness of the A horizon is less 
than 16 inches. 

The B1 horizon is dark yellowish brown (10YR 3/4, 4/4) and brown or 
dark brown (10YR 3/3, 4/3; 7.5YR 4/4). It is silty clay loam or clay loam 
and medium acid through very strongly acid. 

The B2t horizon is strong brown (7.5YR 5/6), yellowish brown (10YR 
5/4, 5/6), dark yellowish brown (10YR 4/4), brown or dark brown (10YR 
4/8, 5/3; T5YR 4/4, 5/4), olive brown (2.5Y 4/4), and light olive brown 
(2.5Y 5/4, 5/6). It contains grayish, reddish, and yellowish mottles. The 
texture of the B2t horizon is clay, silty clay, clay loam, or silty clay loam 
(more than 35 percent clay) Reaction is slightly aeid through strongly 
acid. 

The B3 horizon has coarse mottles in shades of red, yellow, brown, or 
gray. Reaction is medium acid through mildly alkaline. 


Dennis soils are on smooth ridge crests and side slopes 
on uplands. They are usually associated with Apperson, 
Bates, Carytown, Coweta, Eram, Kanima, Newtonia, 
Okemah, and Parsons soils. 


Enders Series 


The Enders series consists of deep, very slowly perme- 
able, sloping to steep soils on uplands. These soils formed 
in material weathered from shale under a cover of trees 
with an understory of grasses. Depth to the water table 
is more than 6 feet. 

Representative profile of Enders loam, in an area of 
Enders-Hector complex, 5 to 30 percent slopes, 430 feet 
west and 30 feet north of the southeast corner of sec. 16, 
T. 16 N, R. 14 E: 


A11—0 to 2 inches; very dark grayish brown (10YR 3/2) loam, grayish 
brown (10YR 5/2) dry; weak medium granular structure; slightly 
hard, firm; 10 percent gravel fragments, 5 percent cobbles and 
stones; very friable, soft; strongly acid; clear smooth boundary. 

A12—2 to 8 inches, brown (10Y 5/3) loam, very pale brown (10YR 7/3) 
dry; weak medium granular structure; slightly hard, friable; 10 per- 
cent rock fragments, 1/2 inch to 2 inches in size; strongly acid; clear 
smooth boundary. 

81-8 to 10 inches; yellowish red (5YR 4/6) clay loam, yellowish red 
(5YR 5/6) dry; moderate fine subangular blocky structure; hard, 
firm; very strongly acid; gradual smooth boundary. 

B2t—10 to 38 inches; yellowish red (5YR 4/6) clay, yellowish red (5YR 
5/6) dry; strong fine subangular blocky structure; very hard, very 
firm; few pressure faces on peds; very strongly acid; gradual 
smooth boundary. 

B3—38 to 44 inches; mottled yellowish brown (10YR 5/6), very pale 
brown (10YR 7/3), and yellowish red (5YR 5/6) clay; moderate 
medium subangular blocky structure; very hard, firm; very strongly 
acid; gradual smooth boundary. 


uplands. These soils formed in loamy sediments 
weathered from sandstone under a cover of trees with an 
understory of grasses. The depth to the water table is 
more than 6 feet. 

Representative profile of Darnell fine sandy loam, in an 
area of Niotaze-Darnell complex, 15 to 25 percent slopes, 
2,520 feet west and 750 feet south of the northeast corner 
sec. 30, T. 19 N., R. 11 E.: 


۸1-0 to 4 inehes; dark brown (7.5YR 3/2) fine sandy loam, brown 
(75YR 5/2) dry; weak fine granular structure; slightly hard, very 
friable; 10 percent fragments of gravelly and cobbly sandstone; few 
stones; medium acid; gradual smooth boundary. 

B2—4 to 15 inches; brown (7.5YR 4/4) fine sandy loam, light brown 
(T.5YR 6/4) dry; weak fine granular structure; slightly hard, very 
friable; 10 percent fragments of gravelly and cobbly sandstone; few 
stones; strongly acid; gradual wavy boundary. 

Cr—15 to 26 inches, red (2.5YR 4/6) sandstone that is difficult to auger; 
strongly acid. 


Solum thiekness and depth to sandstone ranges from 10 to 20 inches. 

The A horizon is very dark grayish brown (10YR 3/2), dark grayish 
brown (10YR 4/2), or dark brown (10YR 3/3, 4/8; T.5YR 3/2, 4/2, 4/4). It 
is fine sandy loam or gravelly and cobbly fine sandy loam. Fragments of 
sandstone make up O to 20 percent of the A horizon. Most pedons have 
a few stones. The A horizon is neutral through strongly acid. 

The B horizon is brown (10YR 4/3, 5/3; 75YR 4/2, 4/4, 5/4), yellowish 
brown (10YR 5/4, 5/6), light yellowish brown (10YR 6/4), strong brown 
(7.5YR 5/6), dark reddish brown (SYR 3/4; 2.5YR 3/4), reddish brown 
(SYR 4/4; 25YR 4/4), or yellowish red (SYR 4/6, 5/6). It is fine sandy 
loam or loam with O to 20 percent gravel-sized fragments of sandstone. 
The B horizon is neutral through strongly acid. 

The Cr horizon is sandstone that is similar in color and reaction to the 
B horizon. 


Darnell soils are on smooth ridge crests. They are as- 
sociated with Niotaze soils. 


Dennis Series 


The Dennis series consists of deep, slowly permeable, 
very gently sloping through sloping soils on uplands. 
These soils formed in loamy and clayey sediments under 
native grasses. The water table is at a depth of 2 to 3 
feet for brief periods during December through April. 

Representative profile of Dennis silt loam, 1 to 3 per- 
cent slopes, 600 feet east and 2,520 feet south of the 
northwest corner of 21, T. 19 N., R. 14 E.: 


A1—0 to 8 inches; very dark grayish brown (10YR 3/2) silt loam, dark 
grayish brown (10YR 4/2) dry; weak fine granular structure; hard, 
friable; slightly acid; gradual smooth boundary. 

A12—8 to 15 inches; very dark grayish brown (10YR 3/2) silt loam, dark 
brown (IOYR 4/3) dry; moderate fine granular structure; hard, fria- 
ble; few worm casts; coatings on peds of slightly lighter color than 
above horizon in lower 2 inches; medium acid; gradual smooth boun- 
dary. 

B1—15 to 25 inches; dark yellowish brown (10YR 4/4) silty clay loam, 
yellowish brown (10YR 5/4) dry; moderate fine subangular blocky 
Structure; hard, firm; patchy clay films on faces of some peds; medi- 
um acid; gradual smooth boundary. 

B21t—25 to 35 inches; dark brown (7.5 YR 4/4) silty clay, brown ) 7 
5/4) with few fine faint gray and few fine prominent yellowish red 
mottles dry; moderate fine and medium subangular blocky struc- 
ture; very hard, very firm; clay films on faces of peds; few fine 
iron-manganese concretions; organic staining in root channels; medi- 
um acid; gradual smooth boundary. 
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Eram soils are on broad, smooth ridge crests and side 
slopes. They are associated with Bates, Coweta, and 
Dennis soils. 


Glenpool Series 


The Glenpool series consists of deep, rapidly permeable, 
very gently sloping to moderately steep soils on uplands. 
These soils formed in sandy sediments under a cover of 
trees with an understory of grasses. Depth to the water 
table is more than 5 feet. 

Representative profile of Glenpool loamy fine sand, 3 to 
15 percent slopes, 2,400 feet south and 150 feet west of 
the northeast corner of sec. 33, T. 18 N., R. 18 E: 


A1—0 to 4 inches; very dark grayish brown (10YR 3/2) loamy fine sand, 
grayish brown (10YR 5/2) dry; weak fine granular structure; soft, 
very friable; medium acid; gradual smooth boundary. 

A2—4 to 41 inches; brown (7.5 YR 5/4) fine sand, pink (SYR 7/4) dry; 
loose dry or moist; medium acid; gradual smooth boundary. 

B2t—41 to 48 inches; strong brown (7.5YR 5/6) loamy fine sand, granu- 
lar structure; soft, very friable; clay films bridging sand grains; 
medium acid; clear wavy boundary. 

A&B1—48 to 55 inches; red (2.5YR 5/6) loamy fine sand (A22); single 
grained; loose; with alternating lamellae of red (2.5YR 4/6) fine 
sandy loam (B22t); the lamellae are very fine and fine subangular 
blocky structure; soft, very friable; wavy and discontinuous 1/4 inch 
to 3/4 inch thick and 4 to 10 inches apart; the lamellae have clay 
bridges between the sand grains; strongly acid; gradual smooth 
boundary. 

A&B2— 55 to 80 inches; reddish yellow (5YR 6/6) loamy fine sand (A23); 
single grained; loose; with lamellae of yellowish red (5YR 4/6) fine 
sandy loam (B23t); the lamellae are weak fine subangular blocky 
structure; soft, very friable; wavy and discontinuous 1/4 inch to 3/4 
inch thick and 6 to 15 inches apart; the lamellae have clay bridges 
between the sand grains; strongly acid. 


Solum thickness and depth to bedrock is more than 60 inches. Com- 
bined thickness of the Al and 421 horizons ranges from 20 to 60 inches. 

The A1 horizon is very dark grayish brown (10YR 3/2), dark grayish 
brown (10YR 4/2), pale brown (10YR 6/3), pinkish gray (7.5YR 6/2), and 
dark brown (10YR 8/8, 4/8; 7.5YR 3/2. 4/2, 4/4). Reaction is slightly acid 
or medium acid, and texture is loamy fine sand or fine sand. 

The A2 horizon is grayish brown (10YR 5/2), brown (7.5YR 5/2, 5/4), 
yellowish brown (10YR 5/4), light brownish gray (10YR 6/2), pale brown 
(10YR 6/3), light yellowish brown (10YR 6/4), pinkish gray (7.5YR 6/2), 
and light brown (7.5YR 6/4). Reaction is slightly acid or medium acid, 
and texture is loamy fine sand or fine sand. 

The B2t horizon is brown (7.5YR 4/4), light brown (7.5YR 6/4), strong 
brown (7.5YR 5/6), reddish yellow (7.5YR 6/6), and yellowish red (5YR 
5/6). Reaction is medium acid or strongly acid, and texture is loamy fine 
sand. 

The A part of the A&B horizon is red (2.5YR 4/6, 5/6), yellowish red 
(5YR 5/6), reddish brown (5YR 4/4), and reddish yellow (5YR 6/6). 
Reaction is strongly acid or very strongly acid, and texture is loamy fine 
sand. 

The B part of the A&B horizon is red (25YR 4/6, 5/6), yellowish red 
(5YR 4/6, 5/6) or reddish brown (5YR 4/4, 5/4; 2.5YR 4/4, 5/5). It is fine 
sandy loam or loamy fine sànd, and reaction is strongly acid or very 
strongly acid. Some pedons have skeletons in the A&B2 horizon. These 
skeletons make up less than 5 percent, by volume, of this horizon. 


Glenpool soils are on broad side slopes. They are as- 
sociated with Kamie, Larton, and Tullahasee soils. 
Hector Series 


The Hector series consists of shallow, moderately 
rapidly permeable, very gently sloping to steep soils on 


Cr—44 to 47 inches; mottled yellowish brown (10YR 5/6), very pale 
brown (10YR 7/3), and yellowish red (SYR 5/6) weathered shale; 
platy structure; very hard, very firm; very strongly acid; grades 
into shale. 


Solum thickness and depth to bedrock ranges from 40 to 60 inches. 
Reaction in all horizons is strongly acid or very strongly acid. 

The A1 horizon is very dark grayish brown (10YR 3/2), dark grayish 
brown (10YR 4/2), or dark brown (10YR 3/8, 4/3). Shale and sandstone 


fragments of gravel, cobble, and stone size make up 5 to 15 percent of 
the A1 horizon. 

The A12 horizon is dark brown (10YR 4/8, 7.5YR 4/4), brown (10YR 
5/8, 7.5 Y R 5/4), yellowish brown (10Y R 5/4, 5/6), or strong brown ۱. YR 
5/6). Shale and sandstone fragments of gravel, cobble, and stone size 
make up 5 to 15 percent of the A12 horizon. 

The B1 horizon is brown (7.5YR 4/4, 5/4), strong brown (7.5YR 5/6), 
reddish brown (5YR 4/4, 5/4), or yellowish red (5YR 4/6, 4/8, 5/6) clay 
loam, silty clay loam, loam, and silt loam. Shale fragments make up 2 to 
15 percent of the B1 horizon. 

The B2t horizon is yellowish red (5YR 4/6, 5/6) or red (2.5Y R 4/6, 5/6), 
and it is mottled with brown or gray in the lower part of some pedons. 
It is silty elay or elay and is 2 to 15 percent fragments of shale. 

The B3 horizon is mottled red and brown with gray mottles in some 
pedons. It is silty clay or clay and is 15 to 30 percent shale fragments. 


Enders soils are on broad, smooth uplands. They are as- 
sociated with Hector and Linker soils. 


Eram Series 


The Eram series consists of deep, slowly permeable, 
gently sloping to moderately steep soils on uplands. These 
soils formed in loamy and clayey sediments that 
weathered from shale under native grasses. The water 
table is at a depth of 2 or 3 feet during December 
through April. 

Representative profile of Eram silty clay loam, 3 to 5 
percent slopes, 2,390 feet west and 40 feet north of the 
southeast corner of sec. 27, T. 19 N,, R. 14 E.: 


A1—0 to 14 inches; very dark brown (10YR 2/2) silty clay loam, very 
dark grayish brown (10YR 3/2) dry; moderate fine granular struc- 
ture; hard, friable; slightly acid; gradual smooth boundary. 

B2t—14 to 23 inches; very dark grayish brown (10YR 3/2) silty clay 
loam, dark grayish brown (10YR 4/2) dry; moderate fine subangular 
blocky structure; hard, firm, few reddish iron stains; thin patchy 
clay films; medium acid; gradual smooth boundary. 

B3— 23 to 34 inches; dark grayish brown (2.5Y 4/2) silty clay loam, gray- 
ish brown (2.5Y 5/2) with common medium red (2.5YR 4/6) mottles 
dry; weak medium subangular blocky structure; very hard, firm; 
few fine iron concretions; thin continuous clay films on faces of 
peds; medium acid; gradual smooth boundary. 

Cr—84 to 40 inches, gray and olive shale with a few thin layers of sand- 
stone. 


Thickness of the solum and depth to shale is 20 to 40 inches. 

The A horizon is very dark brown (10YR 2/2), very dark grayish 
brown (10YR 3/2), and dark brown (10YR 3/8; 7.5YR 3/2). It is slightly 
acid or medium acid. 

The B2t horizon is very dark grayish brown (10YR 3/2; 2.5Y 3/2), 
dark grayish brown (10YR 4/2; 2.5Y 4/2), dark brown (10YR 3/3), brown 
(10YR 5/3), yellowish brown (10YR 5/4), olive brown (2.5Y 4/4), light 
olive brown (5Y 5/4), and olive (5Y 4/8, 4/4, 5/3, 5/4). Most pedons have 
gray or brown mottles. The B2t horizon is silty clay loam, silty clay, or 
clay and is strongly acid through neutral. 

Where present, a B3 horizon has similar color, texture, and reaction to 
the B2t horizon. 

The Cr horizon is shale that is noncaleareous in most places. 
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B3—54 to 64 inches; yellowish red (5YR 4/6) sandy clay loam, yellowish 
red (5YR 5/6) dry; weak medium subangular blocky structure; hard, 
friable; thin patchy clay films bridging sand grains; clean sand 
grains make up 4 percent of volume; medium acid. 


Thickness of the solum and depth to bedrock is more than 60 inches. 
Thickness of the A horizon is 8 to 20 inches. 

The A1 horizon is dark grayish brown (10YR 4/2) or brown (10YR 4/3, 
5/3; T.5YR 4/2). It is fine sandy loam or loamy fine sand and is neutral 
through medium acid. . 

The A2 horizon is brown (10YR 4/3, 5/3; 7.5YR 4/4, 5/4), dark yel- 
lowish brown (10YR 4/4), yellowish brown (10YR 5/4), or strong brown 
(7.5YR 5/6). The texture and reaction are the same as the A1 horizon. 

The B21t horizon is yellowish red (5YR 4/6, 5/6), dark red (2.5YR 3/6), 
or red (2.5 Y R 4/6, 5/6). It is sandy clay loam or clay loam, and it is medi- 
um acid or strongly acid. 

The B22t horizon is reddish brown (5YR 4/4, 5/4; 2.5 YR 5/4), yel- 
lowish red (5YR 4/6, 5/6), or red (2.5YR 4/6, 5/6). It is sandy clay loam 
or clay loam and is medium acid through very strongly acid. 

The B3 horizon is yellowish red (5YR 4/6, 5/6), reddish yellow (5YR 
6/6), red (2.5 YR 4/6, 5/6), or light red (2.5 YR 6/6). Its texture and reac- 
tion are the same as the B22t horizon. 


Kamie soils are on broad ridge crests and side slopes 
above drainageways. They are usually associated with 
Cleora, Larton, Okay, Glenpool, and Tullahassee soils. 


Kanima Series 


The Kanima series consists of deep, moderately perme- 
able, gently sloping to very steep soils on uplands. These 
soils formed in loamy and shaly materials under a cover 
of grasses, shrubs, and trees. The water table is at a 
depth of more than 6 feet. 

Representative profile of Kanima shaly silty clay loam, 
in an area of Kanima soils, 1 to 50 percent slopes, 1,450 
feet west and 60 feet south of the northeast corner of sec. 
36, T. 18 N., R. 14 E: 


A—O to 3 inches; dark brown (10YR 4/3) shaly silty clay loam, brown 
(10YR 5/3) dry; moderate fine granular structure; hard, firm; 15 
percent fragments of shale; moderately alkaline; clear wavy bounda- 
ry. 

C—3 to 72 inches; olive gray (5Y 4/2) very shaly silty clay loam, olive 
gray (5Y 5/2) dry; massive; very hard, very firm; few fragments of 
silty clay loam with patchy elay films on faces of peds; 60 percent 
fragments of shale; few medium fragments of shale and coal; ex- 
tremely acid coatings of iron oxides on faces of some peds; neutral. 


Depth to bedrock is more than 6 feet. 

The A horizon is dark brown (10YR 4/2; 2.5Y 4/2), very dark grayish 
brown (10YR 3/2; 2.5Y 3/2), or dark brown (10YR 3/8, 4/3). It is silty 
clay loam or clay loam or their shaly counterparts. The A horizon is 
medium acid through moderately alkaline. 

The C horizon is very dark grayish brown (10YR 3/2; 2.5Y 3/2), dark 


‘grayish brown (10YR 4/2; 2.5۷ 4/2), brown )10 R 4/3, 5/3), or olive gray 


(5Y 4/2, 5/2). It-is shaly silty clay loam or shaly clay loam or their very 
shaly counterparts. The C horizon is medium acid through moderately 
alkaline. 1 


Kanima soils are in upland strip-mined areas. They are 
associated with Apperson, Dennis, Lula, and Newtonia 
soils. 


Kiomatia Series 


The Kiomatia series consists of deep, rapidly permea- 
ble, nearly level soils on flood plains. These soils formed 
in sandy and loamy alluvium under a cover of trees with 


uplands. These soils formed in loamy material weathered 
from sandstone under a cover of trees with an understory 
of grasses. The depth to the water table is greater than 6 
feet. 

Representative profile of Hector loam, in an area of 
Hector-Linker complex, 1 to 5 percent slopes, 1,020 feet 
east and 60 feet south of the northwest corner of sec. 16, 
T. 16 N., R. 14 E: 


41-0 to 2 inches; very dark grayish brown (103 R 3/2) loam, grayish 
brown (10YR 5/2) dry; weak fine granular structure; soft, very fria- 
ble; few fine pebbles, 5 percent cobbles and stones; slightly acid; 
clear smooth boundary. 

A2—2 to 9 inches; grayish brown (10YR 5/2) gravelly loam, light 
brownish gray (10YR 6/2) dry; weak fine granular structure; 
slightly hard, very friable; 20 percent gravel, 5 percent cobbles and 
stones; medium acid; clear smooth boundary. 

B2—9 to 15 inches; yellowish brown (10YR 5/6) gravelly loam, brownish 
yellow (10YR 6/6) dry; weak fine subangular blocky structure; 
slightly hard, very friable; 25 percent gravel, 5 percent cobbles and 
stones; strongly acid; abrupt wavy boundary. 

R—15 to 20 inches; hard sandstone. 


Thickness of the soil and depth to sandstone is 10 to 20 inches. The 
soil is O to 30 percent sandstone fragments of gravel, cobble, and stone 
size. 

The Al horizon is very dark grayish brown (10YR 3/2), brown (10YR 
4/8; 7.5YR 4/2), or dark grayish brown (10YR 4/2). 

The A2 horizon is grayish brown (10YR 5/2), dark yellowish brown 
(10YR 4/4), or brown (LOYR 4/3, 5/3). The A horizon is slightly acid 
through strongly acid. 

The B2 horizon is yellowish brown (10YR 5/4, 5/6), strong brown 
(T5YR 5/6), brown (10YR 5/3; 7.5YR 5/4), reddish brown (5YR 4/4), or 
yellowish red (5Y R 4/6). It is loam or fine sandy loam and strongly acid 
or very strongly acid. 

These soils have a slightly darker A1 horizon than is typical for the 
Hector series. Use, behavior, and management are similar to those of 
the Hector series. 


Hector soils are on broad ridge crests and side slopes 
of uplands. They are associated with Enders and Linker 
soils. 


Kamie Series 


The Kamie series consists of deep, moderately permea- 
ble, very gently sloping through sloping soils on uplands. 
These soils formed in sandy and loamy material under a 
cover of trees with an understory of native grasses. 
Depth to the water table is more than 6 feet. 

Representative profile of Kamie loamy fine sand, 3 to 8 
percent slopes, 2,450 feet south and 130 feet west of the 
northeast corner of sec. 20, T. 18 N., R. 13 E: 


A1—0 to 6 inches; dark brown (10YR 4/3) loamy fine sand, pale brown 
(10YR 6/3) dry; weak fine granular structure; soft, very friable; 
neutral; clear smooth boundary. 

A2—6 to 18 inches; brown (7.5 YR 5/4) loamy fine sand, pink (7.5YR 7/4) 
dry; weak fine granular structure; slightly hard, very friable; 
slightly acid; clear smooth boundary. 

B21t—18 to 45 inches; yellowish red (5YR 4/6) sandy clay loam, yel- 
lowish red (5YR 5/6) dry; weak fine and medium subangular blocky 

. structure; very hard, friable; thin patchy clay films on faces of peds; 
medium acid; gradual smooth boundary. 

B22t—45 to 54 inches; yellowish red (5YR 5/6) sandy clay loam, reddish 
yellow (SYR 6/6) dry; weak medium subangular blocky structure; 
very hard, friable; thin patchy clay films on faces of peds; few clean 
sand grains in lower part; medium acid; gradual smooth boundary. 
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The upper part of the B2t horizon is red (2.5YR 4/6, 5/6), yellowish 
red (5YR 4/6, 4/8, 5/6), or strong brown (7.5YR 5/6). It is sandy clay 
loam (20 to 30 percent clay). The lower part of the B2t horizon is strong 
brown (7.5YR 5/6), reddish yellow (5YR 6/6), yellowish red (5YR 4/6, 
4/8, 5/6, 5/8), or red (2.5YR 5/6). 


Larton soils are on broad, smooth ridge crests and side 
slopes. They are associated with Kamie and Glenpool 
soils. 


Latanier Series 


The Latanier series consists of deep, very slowly 
permeable, nearly level soils on flood plains. These’ soils 
formed in loamy and clayey alluvium under a cover of 
trees with an understory of native grasses. The depth to 
the water table is 2.5 to 5 feet for short periods during 
November through April. 

Representative profile of Latanier clay, 1,760 feet west 
and 320 feet north of the southeast corner of sec. 25, T. 
17 N, R. 13 S: 


to 11 inches; dark reddish brown (5YR 3/2) clay, dark reddish‏ 0م ھ 
gray (5YR 4/2) dry; moderate fine subangular blocky structure;‏ 
very hard, very firm; moderately alkaline; clear smooth boundary.‏ 

B21—11 to 21 inches; dark reddish brown (25YR 3/4) clay, reddish 
brown (2.5Y R 4/4) dry; moderate fine and medium blocky structure; 
very hard, very firm; shiny. surfaces on faces of peds; dark material 
from above horizon; few fine carbonate concretions; calcareous, 
moderately alkaline; gradual smooth boundary. 

B22—21 to 32 inches; dark reddish brown (5YR 3/3) clay, reddish brown 
(5YR 4/3) dry; moderate fine blocky structure; very hard, very 
firm; shiny surfaces on faces of peds; few fine particles of organic 
matter; few fine carbonate concretions; calcareous, moderately al- 
kaline; abrupt wavy boundary. 

1101-32 to 42 inches; dark reddish brown (5YR 3/8) silty clay loam, 
reddish brown (5YR 5/3) dry; weak fine subangular blocky struc- 
ture; hard, friable; thin strata of fine sandy loam and silty clay 
loam; organic stains on a few peds; few fine carbonate concretions; 
calcareous, moderately alkaline; clear smooth boundary. 

IIIC2—42 to 66 inches; reddish brown (5YR 5/4) fine sandy loam, light 
reddish brown (5YR 6/4) dry; massive; soft, very friable; thin strata 
of very fine sandy loam, loam, and clay loam; calcareous, moderately 
alkaline. 


The solum thickness is.24 to 36 inches, and the depth to bedrock is 
more than 60 inches. The soil is caleareous at a depth of 10 to 36 inches. 
In some profiles a buried A horizon is within a depth of 40 inches. The 
clay or silty clay is 24 to 36 inches thick. 

The A horizon is dark brown (7.5YR 3/2) or dark reddish brown (5YR 
3/2, 3/3). The A horizon is neutral through mildly alkaline and noncal- 
careous. : 

The B horizon is dark reddish brown (5YR 3/3, 3/4; 2.5YR 3/4) in the 
upper part, and it grades to dark red (2.5YR 3/6) in the lower part in 
some pedons. The B horizon is clay or silty clay, and it is calcareous or 
noncaleareous and neutral through moderately alkaline. 

The C horizon is dark reddish brown (5YR 3/3, 3/4; 2.5YR 3/4), red- 
dish brown (5YR 4/4, 5/4; 2.5YR 4/4, 5/4), yellowish red (bYR 4/6, 5/6), 
dark red (2.5YR 3/6), and red (2.5YR 4/6, 5/6). The C horizon has strata 
of very fine sandy loam, loam, and silty elay loam (15 to 30 percent clay). 
It is mildly or moderately alkaline. 


These soils are mostly fine sandy loams in the lower 
part of this profile; this is outside the range allowed for 
the Latanier series. Use, behavior, and management are 
similar to those of the Latanier series. 


Latanier soils are on nearly level flood plains. They are 
associated with Choska and Severn soils. 


an understory of native grasses. The depth to the water 
table is 3 to 5 feet during December through June. 
Representative profile of Kiomatia loamy fine sand, in 
an area of Kiomatia soils, 2,250 feet north and 1,500 feet 
east of the southwest corner of sec. 20, T. 17 N., R. 14 E.: 


۸1-0 to 10 inches; dark brown (7.5YR 4/4) loamy fine sand, light 
brown (7.5YR 6/4) dry; single grained; soft, very friable; few thin 
Strata of brown loam and very fine sandy loam; caleareous, 
moderately alkaline; clear smooth boundary. 

C1—10 to 16 inches; reddish brown (5YR 5/4) very fine sandy loam, 
light reddish brown (5YR 6/4) dry; massive; slightly hard, very fria- 
ble; caleareous, moderately alkaline; clear smooth boundary. 

02-16 to 61 inches; light brown (7.5Y R 6/4) fine sand, pink (7.5YR 8/4) 
dry; single grained; soft, loose; common fine strata of reddish brown 
fine sandy loam, very fine sandy loam, and loam; calcareous, 
moderately alkaline. 


The depth to bedrock is more than 60 inches. ; 

The A horizon is brown (7.5YR 4/4, 5/4), strong brown (7.5YR 5/6), 
light brown (7.5YR 6/4), reddish brown (5YR 4/3, 4/4, 5/8, 5/4), or light 
reddish brown (5YR 6/4) The texture varies from loamy fine sand or 
fine sandy loam. 

The C horizon is brown (7.5YR 4/4, 5/4), strong brown (7.5YR 5/6), 
light brown (7.5YR 6/4), reddish brown (5YR 5/4), light reddish brown 
(SYR 6/4), and pink (7.5YR 7/4; 5YR 7/3). It is fine sand or loamy fine 
sand with strata of loamy very fine sand through loam. 


Kiomatia soils are on nearly level flood plains. They are 
usually associated with Choska and Severn soils. 


Larton Series 


The Larton series consists of deep, moderately permea- 
ble, nearly level to very gently sloping soils on uplands. 
These soils formed in sandy and loamy material under a 
cover of trees with an understory of grasses. The water 
table is at a depth of more than 6 feet. 

Representative profile of Larton loamy. fine sand, in an 
area of Larton-Glenpool complex, 0 to 3 percent slopes, 
1,600 feet south and 1,300 feet west of the northeast 
corner of sec. 28, T. 18 N., R. 13 E.: 


A1—0 to ll inches; dark brown (T.5YR 4/4) loamy fine sand, light 
brown (7.5YR 6/4) dry; weak fine granular structure; soft, very fri- 
able; upper 5 inches is overburden material; slightly acid; gradual 
smooth boundary. 

A2—11 to 30 inches; brown (7.5 YR 5/4) loamy fine sand, pink (7.5YR 
7/4) dry; weak fine granular structure; slightly hard, friable; medi- 
um acid; gradual smooth boundary. | 

B21t—30 to 36 inches; yellowish red (5YR 4/6) sandy clay loam, yel- 
lowish red (SYR 5/6) dry; weak fine subangular blocky structure; 
hard, firm; thin patehy clay films on faces of peds; medium acid; 
gradual smooth boundary. 


B22t—36 to 54 inches; yellowish red (5YR 4/8) sandy clay loam, yel- ` 


lowish red (SYR 5/8) dry; weak fine and medium subangular blocky 
structure; hard, firm; thin patchy clay films on faces of peds; medi- 
um acid; gradual smooth boundary. 

B23t—54 to 66 inches; yellowish red (5YR 4/6) sandy clay loam, yel- 
lowish red (5YR 5/6) dry; weak medium subangular blocky struc- 
ture; hard, friable; thin patehy clay films on faces of peds; few clean 
sand grains; medium acid. 


The solum thickness and depth to sandstone is more than 60 inches. 
The solum is slightly acid or medium acid. 

The Al or Ap horizon is dark brown (7.5YR 4/4; 10YR 4/3) or pale 
brown (10YR 6/3). The A2 horizon is brown (7.5YR 4/4, 5/4), strong 
'brown (T.5YR 5/6), or light yellowish brown (10YR 6/4). Thickness of 
the A horizon is 20 to 40 inches. 
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A1—0 to 14 inches; dark reddish brown (SYR 3/2) silt loam, reddish 
gray (5YR 5/2) dry; moderate fine granular structure; slightly hard, 
firm; few worm casts; medium acid; gradual smooth boundary. 

81-14 to 19 inches; dark reddish brown (5YR 3/4) silty clay loam, red- 
dish brown (5YR 4/4) dry; moderate fine and medium granular 
structure; hard, friable; thin patchy clay films on faces of peds; few 
worm casts; medium acid, gradual smooth boundary. 

B21t—19 to 37 inches; dark red (2.5YR 3/6) silty clay loam, red (2.5YR 
4/6) dry; moderate fine and medium blocky structure; hard, firm; 
continuous clay films on faces of peds; few worm casts in upper 
part; organie staining in root channels; few fine iron-manganese 
concretions; medium acid; gradual smooth boundary. 

B22t—87 to 54 inches; dark red (2.5YR 3/6) silty clay loam, red 75 
4/6) dry; moderate fine and medium blocky structure; hard, firm; 
continuous clay films on faces of peds; few fine and medium iron- 
manganese concretions; organic staining in few root channels; few 
fine pebbles and weathered fragments; medium acid; abrupt wavy 
boundary. 

R—54 to 60 inches; hard limestone bedrock. 


Thickness of the solum and depth to bedrock is 40 to 60 inches. 

The A horizon is dark reddish brown (5YR 3/2, 3/3), dark brown 
(7.5YR 3/2; 10YR 3/3), or very dark grayish brown (10YR 3/2). It is 
slightly acid or medium acid. | 

The B1 horizon is dark reddish brown (5YR 3/3, 3/4), reddish brown 
(5YR 4/3, 4/4), dark brown (7.5YR 4/4), or dark yellowish brown (10YR 
3/4, 4/4). It is silt loam or silty clay loam and is slightly acid or medium 
acid. 

The B2t horizon is dark brown (7.5YR 4/4), dark reddish brown (5YR 
3/4; 2.5YR 3/4), reddish brown (5YR 4/4; 2.5YR 4/4), yellowish red (BYR 
4/6), dark red (2.5YR 3/6), or red (2.5YR 4/6). The B2t horizon is slightly 
acid through strongly acid. 


Lula soils are on broad, smooth ridge crests and side 
slopes. They are associated with Apperson, Catoosa, 
Kanima, and Newtonia soils. 


Mason Series 


The Mason series consists of deep, moderately slowly 
permeable, nearly level soils on flood plains. These soils 
formed in loamy alluvium under a cover of grasses and 
scattered trees. The depth to the water table is more 
than 6 feet. 

Representative profile of Mason silt loam, 1,200 feet 
north and 60 feet west of the southeast corner of sec. 7, 
T. 17 N, R. 14 E: 


A1—0 to 13 inches; very dark grayish brown (10YR 3/2) silt loam, dark 
grayish brown (10YR 4/2) dry; moderate fine granular structure; 
slightly hard, friable; few worm casts in lower part; neutral; gradual 
smooth boundary. 

B21t—13 to 21 inches; very dark grayish brown (10YR 3/2) silty clay 
loam, dark grayish brown (10YR 4/2) dry; moderate fine subangular 
blocky structure; hard, friable; patchy clay films on faces of peds; 
few worm casts; slightly acid; gradual smooth boundary. 

1822-21 to 37 inches; very dark grayish brown (10YR 3/2) silty clay 
loam, grayish brown (10YR 5/2) dry; moderate medium subangular 
blocky structure; hard, firm; patchy clay films on faces of peds; 
slightly acid; gradual smooth boundary. 

B3—37 to 56 inches; dark brown (10YR 3/3) silty clay loam, brown 
(10YR 5/3) dry; moderate medium subangular blocky structure; 
hard, firm; patchy clay films; slightly acid; gradual smooth bounda- 


ry. 

C—56 to 64 inches; dark brown (7.5YR 4/4) silty clay loam, brown 
(75YR 5/4) dry; massive; hard, firm; few fine iron-manganese 
concretions; few small pockets of silt loam; neutral. 


Thickness of the solum is 40 to more than 60 inches, and the depth to 
bedrock is more than 60 inches. The mollic epipedon is more than 20 
inches thick. 


Linker Series 


The Linker series consists of moderately deep, 
moderately permeable, very gently sloping through gently 
sloping soils on uplands. These soils formed in loamy 
material weathered from sandstone under a cover of 
trees with an understory of grasses. The depth to the 
water table is greater than 6 feet. 

Representative profile of Linker loam, in an area of 
Hector-Linker complex, 1 to 5 percent slopes, 420 feet 
east and 30 feet north of the southwest corner of sec. 9, 
T. 16 N., R. 14 E.: 


A1—0 to 2 inches; very dark grayish brown (10YR 3/2) loam, grayish 
brown (10YR 5/2) dry; weak fine granular structure; slightly hard, 
very friable; slightly acid; clear smooth boundary. 

A2—2 to 5 inches; grayish brown (10YR 5/2) loam, light brownish gray 
(10YR 6/2) dry; weak fine granular structure; slightly hard, very 
friable; strongly acid; clear smooth boundary. 

B1—5 to 12 inehes; reddish brown (bYR 4/4) loam, light reddish brown 
(5YR 6/4) dry; weak medium subangular blocky structure; hard, fri- 
able; patchy clay films on faces of peds; few fine pebbles; strongly 
acid; clear smooth boundary. 

B2t—12 to 26 inches; yellowish red (BYR 4/6) sandy clay loam, reddish 
yellow (5YR 6/6) dry; moderate medium subangular blocky struc- 
ture; hard, firm; clay films on faces of peds, 5 percent fine gravel; 
strongly acid; gradual wavy boundary. 

183-26 to 31 inches; yellowish red (5YR 5/6) gravelly sandy clay loam, 
reddish yellow (5YR 6/6) dry; common fine brown mottles; weak 
fine subangular blocky structure; few patchy clay films on faces of 
peds, 15 percent fine gravel; strongly acid; abrupt wavy boundary. 

R—31 to 35 inches; hard, massive sandstone. 


Thickness of the soil and depth to sandstone is 20 to 40 inches. The 
Soil is strongly acid or very strongly acid, but it ranges to neutral in 
limed areas. 

The A1 horizon is very dark grayish brown (10YR 3/2), dark grayish 
brown (10YR 4/2), or brown (7.5YR 4/2). The A2 horizon is grayish 
brown (10YR 5/2), brown (10YR 5/8; T.5YR 5/2, 5/4), or yellowish brown 
(10YR 5/4). The Al and A2 horizons are 0 to 5 percent gravel. 

The B1 horizon is strong brown (7.5 Y R 5/6) or yellowish red (5YR 4/6, 
4/8, 5/6, 5/8). It is loam or sandy clay loam and is 0 to 5 percent gravel. 

The B2t horizon is red (2.5Y R 4/6, 4/8, 5/6, 5/8) or yellowish red (6YR 
4/6, 4/8, 5/6, 5/8). It is loam, clay loam, or sandy clay loam (18 to 28 per- 
cent clay and 0 to 5 percent gravel). 

The B3 horizon is similar in color to the B2t horizon but contains 
brownish mottles. It is also similar in texture but is 0 to 15 percent 
gravel. 


These soils have a slightly less acid A1 horizon than is 
typical for the Linker series. Use, behavior, and manage- 
ment are similar to those of the Linker series. 

Linker soils are on broad, very gently sloping through 
gently sloping uplands. They are associated with Enders 
and Hector soils. 


Lula Series 


The Lula series consists of deep, moderately permeable, 
very gently sloping soils on uplands. These soils formed in 
loamy material weathered from limestone under a cover 
of grasses. The depth to the water table is more than 6 
feet. 

Representative profile of Lula silt loam, 1 to 3 percent 
slopes, 1,500 feet north and 1,050 feet west of the 
southeast corner of sec. 21, T. 19 N., R. 14 E.: 
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These soils formed in loamy and clayey sediments 
weathered from shale under a cover of trees with an un- 
derstory of native grasses. The water table is at a depth 
of 1 to 8 feet for brief periods during November through 
April. 

"Representative profile of Niotaze gravelly and cobbly 
fine sandy loam, in an area of Niotaze-Darnell complex, 15 
to 25 percent slopes, 1,570 feet north and 250 feet east of 
the southwest corner of sec. 3, T. 18 N., R. 13 E: 


A1—0.to 5 inches; very dark grayish brown (10YR 3/2) gravelly and 
cobbly fine sandy loam; weak very fine granular structure; soft, 
very friable; 15 percent gravel and cobbles, 15 percent stones; medi- 
um acid; clear smooth boundary. 

A2—5 to 12 inches; brown (10YR 5/3) gravelly and cobbly fine sandy 
loam; weak very fine granular structure; soft, very friable; 15 per- 
cent gravel and cobbles, 15 percent stones; strongly acid; abrupt 
smooth boundary. 

IIB2t—12 to 28 inches; coarsely mottled reddish brown (5YR 4/4) and 
brown (7.5Y R 5/4) clay; weak medium subangular blocky structure; 
very hard, very firm; clay films on faces of peds, few fragments of 
sandstone; very strongly acid; gradual smooth boundary. . 

1188-28 to 35 inches; coarsely mottled yellowish red (BYR 4/6) light 
olive brown (2.5Y 5/4) and gray (10YR 5/1) clay; weak coarse suban- 
gular blocky structure; very hard, very firm; thin patchy clay films 
on faces of peds; few fine fragments of sandstone; very strongly 
acid; clear wavy boundary. 

IICr—35 to 60 inches; soft stratified grayish shale. 


Thickness of the solum and depth to shale is 20 to 40 inches. 

The A1 horizon is very dark grayish brown (10YR 3/2), dark grayish 
brown (10YR 4/2), or dark brown (10YR 3/3, 4/3). It is fine sandy loam 
and gravelly, cobbly, or stony fine sandy loam. The A1 horizon is slightly 
acid or medium acid. 

The A2 horizon is grayish brown (10YR 5/2), brown (10YR 5/3; 7.5YR 
5/2), light brownish gray (10YR 6/2) pinkish gray (7.5YR 6/2), or pale 
brown (10YR 6/3). It is similar in texture to the Al horizon, and it is 
medium acid or strongly acid. 

The IIB2t horizon is olive brown (2.5Y 4/4), light olive brown (2.5Y 
5/4, 6/6), yellowish brown (10Y R 5/4, 5/6), dark yellowish brown (10YR 
4/4), brown (10YR 4/3, 5/3; T.5YR 4/4, 5/4), strong brown (7.5YR 5/6), | 
reddish brown (5YR 4/3, 4/4, 5/8, 5/4; 2.5YR 4/4, 5/4), yellowish red 
(SYR 4/6, 5/6), or red (25YR 4/6, 5/6). In most pedons it has reddish, 
brownish, or yellowish mottles. The IIB2t horizon is silty clay loam, silty 
clay, or clay, and some pedons have a few fragments of sandstone. It is 
slightly acid to very strongly acid. 

The IIB3 horizon is similar in color and texture to the IIB2t horizon. 
It is neutral to strongly acid. 


Niotaze soils are on smooth side slopes of uplands. 
They are associated with Darnell soils. 


Okay Series 


The Okay series consists of deep, moderately permea- 
ble, nearly level to gently sloping soils on uplands. These . 
soils formed in loamy material under native grass and 
scattered trees. The water table is at a depth of more 
than 6 feet. 

Representative profile of Okay loam, 1 to 3 percent 
slopes, 2,600 feet south and 100 feet west of the northeast 
corner of sec. 12, T. 17 N, R 14 E: 


to 12 inches; dark brown (10YR 3/3) loam, brown (10Y R 5/3) dry;‏ 1-0 ھ 
moderate fine granular structure; slightly hard, friable; many fine‏ 
roots; slightly acid; gradual smooth boundary.‏ 

B1—12 to 18 inches; dark brown (7.5Y R 3/2) loam, dark brown (7.5YR 
4/2) dry; moderate fine subangular blocky structure: hard, friable; 


The A horizon is very dark grayish brown (10YR 3/2) or very dark 
brown )10 R 2/2). It is neutral through medium acid. 

The B2t horizon is very dark grayish brown (10YR 3/2), dark brown 
(T.5YR 3/2, 4/2, 4/4; 10YR 3/8, 4/3), dark grayish brown (10YR 4/2), and 
dark yellowish brown (10YR 3/4, 4/4). It is silt loam or silty clay loam 
and is slightly acid or medium acid. 

The B3 horizon is similar in color, texture, and reaetion to the B2t 
horizon. In a few pedons, it has gray, brown, and red mottles. 

The C horizon is similar in color and texture to the B3 horizon. It is 
weakly stratified in a few pedons. The C horizon is slightly acid through 
mildly alkaline. 


Mason soils are on flood plains. They are associated 
with Osage, Radley, and Wynona soils. 


Newtonia Series 


The Newtonia series consists of deep, moderately 
permeable, very gently sloping to gently sloping soils on 
uplands. These soils formed in loamy and clayey sedi- 
ments under a cover of grasses. The water table is at a 
depth of more than 6 feet. 

Representative profile of Newtonia silt loam, 1 to 8 
percent slopes, 2,080 feet east and 200 feet south of the 
northwest corner of sec. 19, T. 20 N., R. 14 E: 


A1—0 to 11 inches; dark brown (7.5YR 3/2) silt loam, brown (7.5YR 5/2) 
dry; moderate fine granular structure; slightly hard, friable; slightly 
acid; gradual smooth boundary. 

81-11 to 18 inches, dark reddish brown (5YR 3/3) silt loam, reddish 
brown (5YR 5/3) dry; moderate fine and medium subangular blocky 
structure; hard, friable; few worm casts; medium acid; gradual 
smooth boundary. 

B21t—18 to 26 inches; dark reddish brown (2.5YR 3/4) silty clay loam, 
reddish brown (2.5YR 4/4) dry; moderate fine and medium subangu- 
lar blocky structure; hard, friable; few worm casts, nearly continu- 
ous clay films on faces of peds; strongly aeid; gradual smooth boun- 
dary. 

B22t—26 to 46 inches; dark red (2.5YR 3/6) silty clay loam, red (25YR 
4/6) dry; moderate fine and medium subangular blocky structure; 
hard, friable; nearly eontinuous clay films on faces of peds; medium 
acid; gradual smooth boundary. 

B3—46 to 62 inches; red (2.5Y R 4/6) silty clay loam, red (2.5Y R 5/6) dry; 
moderate fine subangular blocky structure; hard, friable; nearly 
continuous clay films on faces of peds; slightly acid. 


Soils thickness and depth to bedrock is more than 60 inches. 

The A horizon is very dark grayish brown (10YR 3/2), dark brown 
(LOYR 3/3; 7.5YR 3/2), or dark reddish brown (5YR 3/2, 3/3). It is 
slightly acid or medium acid. 

The B1 horizon is dark brown (7.5YR 3/2, 4/2, 4/4), dark reddish 
brown (5YR 3/2, 3/3, 3/4), or reddish brown (5YR 4/3, 4/4). It is silt loam 
or silty clay loam and is slightly acid through strongly acid. 

The غ82‎ horizon is dark reddish brown (5YR 3/3, 3/4; 2:5 YR 3/4), red- 
dish brown (5YR 4/3, 4/4; 2.5YR 4/4), yellowish red (5YR 4/6), dark red 
(2.5YR 3/6), and red (2.5YR 4/6). It is silty clay loam, silty clay, or clay, 
and the upper 20 inches of the argillic horizon averages from 30 to 3f 
percent clay. The B2t horizon is medium acid or strongly acid. 

The B3 horizon.is dark red. (2.5YR 3/6), red (2.5Y R 4/6), and yellowish 
red (5YR 4/6). It is similar in texture to the B2t horizon. 


Newtonia soils are on ridge crests and side slopes of 
uplands. They are associated with Catoosa, Dennis, 
Kanima, Lula, and Okay soils. 


Niotaze Series 


The Niotaze series consists of moderately deep, slowly 
permeable, gently sloping through steep soils on uplands. 
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weak coarse subangular blocky structure; very hard, very firm; few 
fine iron-manganese concretions; moderately alkaline. 


Thickness of the solum and depth to bedrock is more than 60 inches. 
Thickness of the A horizon is 15 to 26 inches. 

The A horizon is very dark grayish brown (10YR 3/2) very dark 
brown (10YR 2/2), very dark gray (10YR 3/1), or black (10YR 2/1). It is 
medium acid through neutral. 

The B2t horizon is mainly very dark grayish brown (10YR 3/2; 2.5Y 
3/2), dark grayish brown (10YR 4/2; 2.5Y 4/2), dark gray (10YR 4/1), or 
very dark gray (10YR 3/1). In the lower part in most pedons, the B2t 
horizon is mottled in grayish, brownish, and reddish shades. It is silty 
clay loam, silty clay, or clay, and it is medium acid through mildly al- 
kaline. 

The B3 horizon has eolors similar to those of the B2t horizon and has 
many coarse mottles in the lower part. It is neutral through moderately 
alkaline. 


Okemah soils are on broad, smooth, nearly level 


uplands. They are associated with Apperson, Carytown, 
Coweta, Dennis, and Parsons soils. 


Osage Series 


The Osage series consists of deep, very slowly permea- 
ble, nearly level soils on flood plains. These soils formed 
in loamy and clayey alluvium under a cover of trees with 
an understory of native grasses. The water table is near 
the surface for brief to long periods during November 
through May. 

Representative profile of Osage silty clay, 1,000 feet 
west and 750 feet south of the northeast corner of sec. 14, 
T. 20 N., R. 18 E. 


A11—0 to 8 inches; black (10Y R 2/1) silty clay, very dark gray (10YR 
3/1) dry; strong fine granular structure; very hard, very firm; few 
very fine white specks; medium acid; gradual smooth boundary. 

۸12-8 to 18 inches; black )10 1 2/1) silty clay, very dark gray (10YR 
3/1) dry; few fine distinet strorig brown mottles; moderate fine and 
medium subangular blocky structure; very hard, very firm; common 
very fine white specks; medium acid; gradual smooth boundary. 

B2g—18 to 88 inches; very dark gray (N 3/0) silty clay, dark gray (N 
4/0) dry; few fine distinct strong brown mottles; moderate fine and 
medium subangular blocky structure; very hard, very firm; few 
slickensides; common very fine white specks; medium acid; gradual 
smooth boundary. 

B3g—38 to 62 inches; very dark gray (N 3/0) silty clay, dark gray (N 
4/0) dry; common fine strong brown mottles; weak moderate suban- 
gular blocky structure; very hard, very firm; few very fine white 
specks; few fine iron-manganese concretions; few slickensides; 
slightly acid. 


Thickness of the solum is more than 40 inches, and depth to bedrock 
is more than 60 inches. 

The A horizon is black (10YR 2/1), very dark gray (10YR 3/1), very 
dark brown (10YR 2/2), and very dark grayish brown (10YR 3/2). It is 
strongly acid to neutral. 

The B horizon is black (N 2/0; 5Y 2/1), or very dark gray (N 3/0; 5Y 
3/1). It is silty clay loam, silty clay, or clay (35 to 60 percent clay). The B 
horizon is medium acid to neutral in the upper part and slightly acid to 


mildly alkaline in the lower part. It is caleareous below a depth of 36 
inches in some pedons. 


Osage soils are on broad, nearly level flood plains. They 
are associated with Mason, Radley, and Wynona soils. 


few fine roots; thin patchy clay films on faces of peds; slightly acid; 
gradual smooth boundary. 

1821118 to 38 inches, reddish brown (5YR 4/4) clay loam, reddish 
brown (5YR 5/4) dry; moderate medium subangular blocky struc- 
ture; very hard, firm; few fine roots; nearly continuous clay films on 
faces of peds; slightly acid; gradual smooth boundary. 

B22t—38 to 46 inches; reddish brown (BYR 5/4) clay loam, light reddish 
brown (5YR 6/4) dry; moderate medium subangular blocky struc- 
ture; very hard, firm; nearly continuous clay films on faces of peds; 
slightly acid; gradual smooth boundary. 

B3—46 to 70 inches; reddish brown (SYR 5/4) loam, light reddish brown 
(5YR 6/4) dry; weak medium subangular blocky structure; hard, fri- 
able; few pockets of clean sand grains in lower part; slightly acid. 


The solum is 40 to more than 60 inches thick, and the depth to 
bedrock is more than 60 inches. 

The A horizon is dark brown (LOYR 3/3; 7.5YR 3/2), very dark grayish 
brown (LOYR 3/2), or dark reddish brown (5YR 3/2, 3/3). It is slightly 
acid or medium acid. 

The B1 horizon is dark browu or brown (7.5YR 3/2, 4/2, 4/4), dark red- 
dish brown (5YR 3/2, 3/3, 3/4), dark reddish gray (5YR 4/2), or reddish 
brown (5YR 4/3, 4/4). It is loam, clay loam, or sandy clay loam and is 
slightly acid or medium acid. 

The B2t horizon is dark brown Ei 5YR 4/4, 5/4), strong brown (7.5YR 
5/6, 5/8), yellowish red (5YR 4/6, 4/8, 5/6, 5/8), dark reddish brown 
(25YR 3/4; 5YR 3/4), dark red (2.5YR 3/6), reddish brown (2.5YR 4/4, 
5/4; 5YR 4/4, 5/4), or red (2.5YR 4/6, 4/8, 5/6, 5/8). It is loam, clay loam, 
or sandy clay loam (18 to 30 percent clay). The reaction of the B2t 
horizon is slightly acid through strongly acid. 

The B3 horizon has similar colors to the B2t horizon. It is fine sandy 
loam, loam, or sandy clay loam that has appreciably less elay than the 
B2t horizon. The B3 horizon is neutral through strongly acid. 

The C horizon has loamy sediments similar in color and reaction to the 
B3 horizon. 


Okay series are on broad areas of uplands. They are as- 
sociated with Kamie and Newtonia soils. 


Okemah Series 


The Okemah series consists of deep, slowly permeable, 
nearly level soils on uplands. These soils formed in loamy 
and clayey sediments weathered from shales under a 
cover of native grasses. The water table is at a depth of 2 
to 3 feet feet during December through April. 

Representative profile. of Okemah silt loam, O to 1 per- 
cent slopes, 800 feet west and. 150 feet south of the 
northeast corner of sec. 12, T. 22 N., R. 13 E: 


Ap—O to 9 inches; very dark grayish brown (10YR 3/2) silt loam, gray- 
ish brown (10YR 5/2) dry; moderate fine granular structure; hard, 
friable; medium acid; clear smooth boundary. 

A1—9 to 14 inches; very dark brown (10YR 2/2) silt loam, dark grayish 
brown (10YR 4/2) dry; moderate fine granular structure; hard, fria- 
ble; slightly acid; clear smooth boundary. 

A3—14 to 20 inches; very dark brown (10YR 2/2) silt loam; dark grayish 
brown (10YR 4/2) dry; moderate fine subangular blocky structure; 
hard, firm; neutral; gradual smooth boundary. 

B21t—20 to 28 inches; very dark grayish brown (2.5Y 3/2) silty clay, 
grayish brown (2.5Y 5/2) dry; with few fine prominent yellowish red 
mottles; moderate fine subangular blocky structure; very hard, very 
firm; clay films on faces of peds; few fine iron- manganese concre- 
tions; mildly alkaline; gradual smooth boundary. 

B22t—28 to 48 inches; coarsely mottled dark yellowish brown (10YR 
4/4), light olive brown (2.5Y 5/6), and grayish brown (10YR 5/2) 
silty clay; weak medium subangular blocky structure; very hard, 
very firm; clay films on faces of peds; common fine iron-manganese 
coneretions; mildly alkaline; gradual smooth boundary. 

B3—48 to 68 inches; coarsely mottled dark grayish brown (2.5Y 4/2), 
grayish brown (2.5Y 5/2), and strong brown (7.5YR 5/6) silty clay; 
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B2—10 to 18 inches; brown (10Y R 4/3) silt loam, pale brown (10YR .6/3) 
dry; weak fine granular structure; hard, friable; organic stains in a 
few root channels; neutral; clear smooth boundary. 

C1—18 to 36 inches; brown (10YR 4/3) silt loam, pale brown (10YR 6/3) 
dry; with few fine faint yellowish brown mottles; massive; hard, fri- 
able; organic stains in few root channels; neutral; clear smooth 
boundary. 

C2—36 to 62 inches; brown (10YR 5/3) silt loam, pale brown (10YR 6/3) 
dry; with common medium faint yellowish brown (10YR 5/6) and 
few common faint gray (10YR 5/1) mottles; massive; hard, friable; 
few thin strata of very fine sandy loam to silt loam; neutral. 


Thicknéss of solum ranges from 10 to 30 inches, and depth to bedrock 
is more than 60 inches. All horizons are medium acid through neutral. 

The A horizon is very dark grayish brown (10YR 3/2), dark brown 
(10YR 3/3), or very dark brown (10YR 2/2). In some pedons brownish, 
reddish, or yellowish mottles are below a depth of 20 inches. 

The B2 horizon is dark grayish brown (10YR 4/2), grayish brown 
(10YR 5/2), or brown (10YR 4/3, 5/3; 7.5YR 4/2, 5/2). In some pedons, it 
has brownish, yellowish, and reddish mottles. The B2 horizon is silt loam 
or silty elay loam (18 to 35 percent clay). 

The C horizon is similar to the B2 horizon in color and texture. Thin 
strata of finer and coarser textured material is below د‎ depth of 40 
inches. 


Radley soils are on flood plains. They are associated, 
with Cleora, Mason, Osage, and Wynona soils. 


Severn Series 


The Severn series consists of deep, moderately rapidly 
permeable, nearly level soils on flood plains. These soils 
formed in loamy and sandy alluvium under a cover of 
trees with an understory of native grasses. The water 
table is at a depth of more than 6 feet. 

Representative profile of Severn very fine sandy loam, 
300 feet north and 150 feet west of the southeast corner 
of sec. 18, T. 17 N., R. 14 E.: 


Ap—U to 8 inches; reddish brown (5YR 4/3) very fine sandy loam, red- 
dish brown (5YR 5/3) dry; weak fine granular structure; soft, very 
friable; mildly alkaline; gradual smooth boundary. 

C1—8 to 28 inches; reddish brown (5YR 4/4) very fine sandy loam, light 
reddish brown (5YR 6/4) dry; weak fine granular structure; soft, 
very friable; few thin strata of very fine sand, fine sandy loam, and 
loam; calcareous, moderately alkaline; clear smooth boundary. 

C2—28 to 48 inches; yellowish red (5YR 4/6) very fine sandy loam, red- 
dish yellow (5YR 6/6) dry; weak granular structure; soft, very fria- 
ble; calcareous, moderately alkaline; clear smooth boundary. 

C3—48 to 60 inches; reddish brown (5YR 4/4) very fine sandy loam, red- 
dish brown (5YR 5/4) dry; massive; slightly hard, friable; few thin 
strata of fine sandy loam and very fine sand; calcareous, moderately 
alkaline. 


The depth to bedrock is more than 60 inches. These soils are calcare- 
ous in all horizons below a depth of 10 inches. Some profiles are caleare- 
ous to the surface. 

The A horizon is dark brown (7.5YR 3/2, 4/4), dark reddish brown 
(5YR 3/4), or reddish brown (5YR 4/8, 4/4, 5/4). 

The C horizon is strong brown (7.5YR 5/6), reddish brown (5YR 4/4, 
5/4; 2.5YR 4/4, 5/4), yellowish red (5YR 4/6, 5/6), or reddish yellow (5YR 
6/6; 7.5YR 6/6) loamy very fine sand and very fine sandy loam with thin 
strata of fine sandy loam, loam, and silt loam. 


Severn soils are on flood plains. They are associated 
with Choska, Cleora, Kiomatia, and Latanier soils. 


Parsons Series 


The Parsons series consists of deep, very slowly perme- 
able, nearly level soils on uplands. These soils formed in 
loamy and clayey material under a cover of grasses. The 
water table is at a depth of 0.5 to 1.5 feet during 
December through April. 

Representative profile of Parsons silt loam, in-an area 
of Okemah-Parsons-Carytown complex, O to 1 percent 
slopes, 120 feet south and 150 feet west of the northeast 
corner of sec. 23, T. 18 N., R. 18 E.: 


A1—O to 8 inches; very dark grayish brown (10YR 3/2) silt loam, dark 
grayish brown (10YR 4/2) dry; weak fine granular structure; 
slightly hard, friable; slightly acid; gradual smooth boundary. 

A2—8 to 14 inches; dark grayish brown (10YR 4/2) silt loam, grayish 
brown (10YR 5/2) dry; weak fine granular structure; slightly hard, 
friable; slightly acid; abrupt wavy boundary. 

B21tg—14 to 23 inches; very dark gray (10YR 3/1) clay, dark gray 
(10YR 4/1) dry; few fine reddish brown and yellowish red mottles; 


moderate medium blocky structure; extremely hard, very firm; 


pressure faces on peds; thin light gray coatings on faces of some 
peds; slightly acid; gradual smooth boundary. 

B22tg—23 to 37 inches; dark gray (10YR 4/1) clay, gray (10YR 5/1) dry; 
few fine reddish brown mottles; moderate medium blocky structure; 
extremely hard, very firm; pressure faces on some peds; slightly 
acid; gradual smooth boundary. 

B23t—37 to 52 inches; gray (LOYR 5/1) clay, gray (LOYR 6/1) dry; com- 
mon fine strong brown mottles; coarse blocky structure; very hard, 
very firm; pressure faces on some peds, few fine organic stains; 
slightly acid; gradual smooth boundary. 

B3—52 to 74 inches; gray (10YR 5/1) clay, gray (10YR 6/1) dry with 
common coarse strong brown (7.5YR 5/6) mottles; weak coarse 
blocky structure; very hard, very firm; pressure faces on some 
peds; mildly alkaline. 


Thickness of thé solum and depth to bedrock is more than 60 inches. 

The A1 horizon is very dark grayish brown (10YR 3/2) or dark gray- 
ish brown (10YR 4/2). ` 

The A2 horizon is grayish brown (10YR 5/2), dark grayish brown 
(IOYR 4/2), or gray (LOYR 5/1). Thickness of the Al and A2 horizons is 
less than 16 inches. 

The B2t horizon is very dark gray (10YR 3/1), dark gray (10YR 4/1), 
gray (10YR 5/1), very dark grayish brown (10Y R 3/2; 2.5Y 3/2), dark 
grayish brown (10YR 4/2; 2.5Y 4/2), or grayish brown (10YR 5/2; 2.5Y 
5/2). It has reddish, grayish, or brownish mottles, and it is slightly acid 
or medium acid. 

The B3 horizon is similar to the B2t horizon in color and texture. It is 
slightly acid through mildly alkaline. 


Parsons 50115 are on smooth uplands. They are as- 
sociated with Carytown, Dennis, and Okemah soils. 


Radley Series 


The Radley series consists of deep, moderately permea- 
ble, nearly level soils on flood plains. These soils formed 
in loamy alluvium under a cover of mostly oak trees with 
an understory of native grasses. Depth to the water table 
is more than 6 feet. 

Representative profile of Radley silt loam, 1,500 feet 
north and 400 feet east of the southwest corner of sec. 1, 
T. 20 N., R. 13 E: 


A1—0 to 10 inches; dark brown (10YR 3/3) silt loam, brown (10YR 5/3) 
dry; moderate fine granular structure; slightly hard, friable; organic 
stains in a few root channels; neutral; gradual smooth boundary. 
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C3—45 to 64 inches; dark grayish brown (10YR 4/2) fine sandy loam, 
grayish brown (10YR 5/2) dry; few medium distinet strong brown 
(7.5 YR 5/8) and few coarse distinct dark gray (10YR 4/1) mottles; 
soft, friable; thin strata of fine sandy loam, loam or silt loam; 
slightly acid. 


The depth to bedrock is more than 60 inches. Reaction in al! horizons 
is slightly acid or medium acid. 

The A horizon is dark grayish brown (10YR 4/2), brown (10YR 4/8, 
5/3; T5YR 4/2, 4/4, 5/2, 5/4), dark yellowish brown (10YR 4/4), grayish 
brown (10YR 5/2), or yellowish brown (10YR 5/4). It is mottled with 
brown or gray in some pedons. 

The C1 horizon is similar in color to the A horizon. It is mottled in 
gray, brown, red, or yellow. It is fine sandy loam or loam and has thin 
strata of loamy fine sand or silt loam. 

The C2 and C3 horizons are very dark grayish brown (10YR 3/2), 
brown (10YR 3/8, 4/3, 5/3; 75YR 3/2, 4/2, 5/2), dark grayish brown 
(10YR 4/2), grayish brown (10YR 5/2), light brownish gray (10YR 6/2), 
pale brown (10Y R 6/3), or pinkish gray (7.5YR 6/2). They are mottled in 
brown, gray, yellow, or red. The C2 and C3 horizons are fine sandy loam 
or loam and have thin strata of sand, loamy fine sand, or silt loam. 


Tullahassee soils are on smooth, nearly level flood 
plains. They are associated with Cleora, Glenpool, and 
Kamie soils. 


Wynona Series 


The Wynona series consists of deep, slowly permeable, 
nearly level soils on flood plains. These soils formed in 
loamy and clayey alluvium under a cover of trees with an 
understory of native grasses. The water table is at the 
surface to a depth of 2 feet for short periods during 
November through April. 

Representative profile of Wynona silty clay loam, 1,450 
feet east and 60 feet south of the northeast eorner of sec. 
1, T. 22 N., R. 12 E: 


Ap—O to 10 inches; very dark brown (10YR 2/2) silty clay loam, dark 
grayish brown (10YR 4/2) dry; moderate fine granular structure; 
hard, firm; mildly alkaline; elear smooth boundary. 

to 23 inches; black (10YR 2/1) silty clay loam, dark gray (10YR‏ 1-10 ھ 
dry; few fine distinct brown mottles in lower part; moderate‏ )4/1 
fine granular structure; hard, firm; few worm casts; slightly acid;‏ 
gradual smooth boundary.‏ 

B2g—23 to 42 inches; very dark gray (10YR 3/1) silty clay loam, dark 
gray (10YR 4/1) dry; common fine distinct brown mottles; moderate 
fine subangular bloeky structure; hard, firm; slightly acid; gradual 
smooth boundary. 

B3g—42 to 64 inches; very dark gray (10YR 3/1) silty elay loam, dark 
gray (10YR 4/1) dry; many medium distinct brown (7.5 YR 4/4) mot- 
tles; weak fine subangular blocky structure; neutral. 


Solum thickness ranges from 40 to more than 60 inches, and the depth 
to bedrock is more than 60 inches. The A horizon is black (10YR 2/1), 
very dark brown (10YR 2/2), very dark gray (10YR 3/1), or very dark 
grayish brown (10YR 3/2) and is mottled in shades of brown or red. It is 
slightly acid or medium acid except in limed areas, where it ranges to 
mildly alkaline. 

The Al horizon is very dark gray (10YR 3/1), very dark grayish 
brown (10YR 3/2) or dark grayish brown (10YR 4/2) with brownish, 
grayish, or reddish mottles. It is slightly acid through medium acid. 

The B2g horizon is very dark gray (10YR 3/1), dark gray (10YR 4/1), 
very dark grayish brown (10YR 3/2), or dark brown (10YR 3/3, 4/3). 
Some pedons are mottled in shades of red, brown, or gray. The B3g 
horizon is silty clay loam or silty clay, and it is slightly acid through 
strongly acid. 


Wynona soils are on broad flood plains. They are as- 
sociated with Cleora, Mason, Osage, and Radley soils. 


Shidler Series 


The Shidler series consists of shallow, moderately 
permeable, very gently sloping to strongly sloping soils on 
uplands. These soils formed in loamy material over 
limestone under a cover of native grasses. The water 
table is at a depth of more than 6 feet. 

Representative profile of Shidler silty clay loam, in an 
area of Shidler-Rock outcrop complex, 1 to 12 percent 
slopes, 1,600 feet south and 1,260 feet west of the 
northeast corner of sec. 15, T. 19 N., R. 14 E.: 


A11—0O to 4 inches; black (10YR 2/1) silty clay loam, very dark gray 
(10YR 3/1) dry; moderate fine granular structure; hard, firm; few 
worm easts; few fragments of limestone less than 3 inches in diame- 
ter; mildly alkaline; gradual smooth boundary. 

A12—4 to 9 inches; black (10YR 2/1) silty clay loam, very dark gray 
(10YR 3/1) dry; moderate fine and medium subangular blocky struc- 
ture; hard, firm; few worm casts; few small pressure faces on peds; 
5 percent by volume limestone fragments less than 3 inches in 
diameter; mildly alkaline; gradual smooth boundary. 

A13—9 to 16 inches; very dark brown (10Y R 2/2) silty clay loam, very 
dark grayish brown (10YR 3/2) dry; moderate fine and medium sub- 
angular blocky structure; hard, firm; few pressure faces on peds; 
about 10 percent by volume limestone fragments less than 3 inches 
in diameter; caleareous, moderately alkaline; abrupt wavy boundary. 

R—16 to 20 inches; hard gray limestone bedrock. 


The thickness of the solum and depth to hard limestone ranges from 4 
to 20 inches. 

The À horizon is black (10YR 2/1), very dark gray (10YR 3/1), very 
dark brown (10YR 2/2), very dark grayish brown (10YR 3/2), and dark 
brown (10YR 3/3; 7.5Y R 3/2). It is silt loam or silty clay loam, and rock 
fragments make up less than 35 percent of the horizon. Rock fragments 
ranging from 10 to 36 inches in diameter make up 0 to 15 percent of the 
horizon, and fragments ranging from 3 to 10 inches in diameter make up 
0 to 20 percent. The A horizon is neutral through mildly alkaline. It is 
ealeareous in the lower part in most pedons. 

The R layer is grayish limestone. 


Shidler soils are on broad, smooth ridge crests. They 
are associated with Apperson and Catoosa soils. 


Tullahassee Series 


The. Tullahassee series consists of deep, moderately 
rapidly permeable, nearly level soils on flood plains. These 
soils formed in sandy and loamy alluvium under a cover 
of trees with an understory of native grasses. The water 
table is at a depth of 2 to 8 feet during November 
through May. 

Representative profile of Tullahassee fine sandy loam, 
150 feet east and 150 feet south of the northwest corner 
of sec. 28, T. 18 N., R. 13 E: 


41-0 to 8 inches; dark brown (10YR 4/3) fine sandy loam, pale brown 
(10YR 6/3) dry; weak fine granular structure; soft, friable; slightly 
acid; gradual smooth boundary. 

01-8 to 21 inches; dark grayish brown (10YR 4/2) fine sandy loam, 
light brownish gray (10YR 6/2) dry; few medium distinct reddish 
yellow (7.5YR 7/6) and brownish yellow (10YR 6/8) mottles; soft, 
friable; thin strata of loamy fine sand, loam, or silt loam; slightly 
acid; gradual smooth boundary. 

C2—21 to 45 inches; brown (10YR 5/8) fine sandy loam, pale brown 
(10YR 6/3) dry; few medium distinct strong brown (7.5YR 5/8) and 
few coarse distinct dark gray (10YR 4/1) mottles; soft, friable; thin 
strata of sand, loamy fine sand, loam, or silt loam; slightly acid; 
gradual smooth boundary. 
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perature regime, thickness of the soil penetrable by roots, 
consistence, moisture equivalent, soil slope, and per- 


manent cracks. A family name consists of the name of a 


subgroup and a series of adjectives. The adjectives are 
the class names for the soil properties used as family dif- 
ferentiae. An example is fine-loamy, mixed, nonacid, 
mesie, Typic Haplaquents. 

SERIES. The series consists of soils that formed in a 
partieular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, con- 
sistence, and mineral and chemical composition. 


Formation of the Soils 


In this section the five major factors that affect the 
formation of soils are described. Soil is produced by the 
action of soil-forming processes on materials desposited 
or accumulated by geologic agencies. The characteristics 
of the soil at any given point are determined by the 
physical and mineral composition of the parent material; 
the climate under which the soil material has accumulated 
and has existed since accumulation; the plant and animal 
life on and in the soil; the relief, or lay of the land; and 
the length of time the forces of soil formation have acted 
on the parent material. 

Climate and vegetation are the active factors in soil 
formation. They act on the parent material accumulated 
through the weathering of rocks and slowly change it into 
a natural body that has genetically related horizons. The 
effects of climate and vegetation are conditioned by re- 
lief. The parent material also affects the nature of the 
profile and, in extreme instances, determines most of its 
characteristics. Finally, time is needed to change the 
parent material into a soil profile. It may be much or lit- 
tle but generally much time is required to develop a 
profile that has distinct horizons. 

The five factors of soil formation are so closely interre- 
lated in their effects on the soil that few generalizations 
can be made about the effect of any one unless conditions 
are specified for the other four. Many of the processes of 
soil development are unknown. 

Climate.—The climate of the survey area is temperate 
and humid. Winds are southerly. Rainfall is generally well 
distributed throughout the year, but dry periods of 2 to 6 
weeks occur during summer. The average annual rainfall 
is about 36 inches and is enough to support trees, which 
contributed to soil development in about 37 percent of the 
area. Intensive rains, which commonly occur during 
spring, erode most slopes. Erosion has occurred on most 
cultivated soils. 

The average annual temperature is about 60 degrees F, 
but extremes range from higher than 90 degrees to less 
than 0 degrees. The frost-free season is about 215 days. 
Freezing and thawing have especially altered the rock 


Classification 


` The system of soil classification currently used was. 
adopted by the National Cooperative Soil Survey in 1965. 
Readers interested in further details about the system 
should refer to the latest literature available (4). 

The system of classification has six categories. 
Beginning with the broadest, these eategories are the 
order, suborder, great group, subgroup, family, and series. 
In this system the classification is based on the different 
soil properties that can be observed in the field or those 
that ean be inferred either from other properties that are 
observable in the field or from the combined data of soil 
Science and other disciplines. The properties selected for 
the higher categories are the result of soil genesis or of 
factors that affect soil genesis. In table 20, the soils of the 
survey area are classified according to the system. 
Categories of the system are discussed in the following 
paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of domi- 
nant soil-forming processes that have taken place. Each 
order is identified by a word ending in sol. An example is 
Entisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Aquent (Aqu, meaning water, plus 
€nt, from Entisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; soil 
moisture and temperature regimes; and base status. Each 
great group is identified by the name of a suborder and a 
prefix that suggests something about the properties of 
the soil. An example is Haplaquents (Hapl, meaning sim- 
ple horizons, plus aguent, the suborder of Entisols that 
have an aquie moisture regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) eoncept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other or- 
ders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Typic identifies for the subgroup 
that is thought to typify the great group. An example is 
Typic Haplaquents. 

FAMILY. Families are established within a subgroup 
on the basis of similar physical and chemical properties 
that affect management. Among the properties con- 
sidered in horizons of major biological activity below plow 
depth are particle-size distribution, mineral content, tem- 
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pends largely on the moisture supply and on the texture 
and acidity of the surface layer. 

In wooded areas on uplands, the soils have'a thin Al 
horizon, usually an A2 horizon, and they have a low or 
medium base saturation. Darnell, Hector, Enders, Glen- 
pool, Kamie, Larton, Linker, and Niotaze soils are exam- 
ples. 

In wooded areas on flood plains, the soils usually have a 
thick, dark-colored A horizon because they receive extra 
water for more plant growth. Timber on the Kiomatia and 
Severn soils has added only a small amount of organic 
matter because these soils are very young and have a 
thin A horizon. Soils that are on flood plains and that 
have a thiek A horizon are Choska, Cleora, Latanier, 
Osage, Radley, Tullahassee, and Wynona soils. 

The other soils in the county formed under native grass 
and have a thick, dark Al horizon. Large amounts of 
plant residue and basic elements are returned to the sur- 
face layer, since about one-third of the grass roots die 
and are regrown each year. Soils on the prairie are nor- 
mally less acid than soils that formed under trees in 
upland areas. 

Relief—Relief alters the effect of climate on soil 
development and horizon formation. If the slope is steep, 
runoff removes soil material almost as fast as it forms, 
but if slope is gentle or nearly level, soil material accumu- 
lates. For example, Parsons soils, which are nearly level, 
are more developed than Dennis or Bates soils, which are 
gently sloping on uplands. Parsons soils receive additional 
water and have more water percolating through the 
profile to influence loss, gain, and transfer of soil con- 
stituents. They have lost clay, iron, alluminum, and base 
elements from a bleached eluvial (A2) horizon. The eluvial 
horizon and the upper clay-enriched (B2t) horizon are 
usually more acid and have lower base saturation than 
horizons in most of the other soils on the prairie. The ac- 
cumulation of clay in the clay-enriched horizon has 
become sufficient to restrict internal drainage in Parsons 
soils and cause a reversal in the leaching of basic ele- 
ments. One of the most easily leached elements, sodium, 
has begun to accumulate; with time, Parsons soils may 
develop a sodium enriched B2t horizon similar to the one 
in Carytown soils. 

The gently sloping Dennis soils, on uplands, have a 
thicker and more clayey, clay-enriched (B2t) horizon than 
the moderately deep Bates soils on similar slopes primari- 
]y because their parent material is more weatherable. 
Although Bates soils are less mature than Dennis soils, 
they are more deeply developed and have clay-enriched 
horizons, which the shallow Coweta soils laek. Coweta 
soils, which are shallow over sandstone, have more runoff 
and less accumultion of soil material than Bates soils. 
Other soils on the uplands formed in a manner similar to 
Parsons, Dennis, Bates, and Coweta soils. 

Relief also alters the effect of climate on soil develop- 
ment and horizon formation in soils on flood plains, which 
receive floodwater that contributes to the thicking of the 
A horizon and to the high base saturation.-These soils 


structure in the upper 2 feet of.soil, which developed in 
sandstone material. 

The climate is fairly uniform throughout the survey 
area and is partly responsible for the dominance of 
prairie grasses or trees. The influence of climate in 
weathering soil material and in developing horizons is 
greatly altered by the effects on soil of parent material, 
vegetation and animals, relief, time, and man. 

Parent material.—Parent material is weathered, un- 
consolidated rock or mineral material from which the soil 
forms. In the formation of soils, parent material affects 
eolor, texture, structure, natural fertility, and other soil 
characteristics. 

Residuum and alluvium are two general kinds of parent 
material in the survey area. On the prairie, soils that 
formed in residuum were derived from shales, sandstone, 
and limestone of the Pennsylvanian Age. Dennis, Eram, 
and Okemah soils formed mostly in shales and sandstone 
material. Bates and Coweta soils formed over sandstone. 
Bates soils have .loamy, clay-enriched horizons, and 
Coweta soils have a loamy horizon shallow over sand- 
stone. 

Apperson, Catoosa, Lula, Newtonia, and Shidler soils 
formed in loamy and clayey material over limestone. Par- 
sons and Carytown soils formed in clayey valley fill, 
which is alluvium. These soils have a clay-enriched 
horizon that is similar to the parent material but that has 
been strongly weathered. Also on the prairie are the 
Okay soils, which formed in loamy material on the 
uplands that parallel some of the large streams in the 
county. 

In wooded areas on uplands, the soils formed in shale 
and sandstone. Darnell Hector, and Linker soils were 
derived from the sandstone which is on most ridges. En- 
ders and Niotaze soils formed in clayey parent material; 
they have a clayey subsoil, which corresponds to the 
parent material. 

In wooded areas on flood plains, the soils formed in 
sandy, loamy, or clayey sediments. Kiomatia soils formed 
- mostly in sandy sediments, and Choska, Cleora, Mason, 
Radley, Severn, Tullahassee,and Wynona soils formed 
mostly in loamy alluvial sediments. Latanier and Osage 
soils formed mostly in clayey alluvium. 

Plant and animal life. —Plants and animals are active 
in soil formation. Plants and micro-organisms grow in the 
weathered parent material and help break down rock 
strueture. They also produce organic residue. As this 
residue is produced, an organic layer (Al horizon) is 
formed and gradually thickens. 

The organie layer is the most fertile part of the soil. In 
this layer bacteria, fungi, and other micro-organisms 
decompose organie matter, convert humus to simpler 
forms, liberate plant nutrients, and fix nitrogen. Larger 
organisms, such as the earthworms that are plentiful in 
the soils, contribute to the translocation of plant residue, 
to soil aeration, and to the development of soil structure. 

The kind and amount of vegetation regulate the 
thickness of the Al horizon. The kind of vegetation de- 
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Very low .... 
Low ..... 
Moderate. 
High ..... 


Base saturation. The degree to which material having base exehange 
properties is saturated with exchangeable bases (sum of Ca, Mg, 
Na, K), expressed as a percentage of the exchange capacity. 

Bedding planes. Fine stratifications, less than 5 millimeters thick, in un- 
consolidated alluvial, eolian, lacustrine, or marine sediments. 

Bedrock. The solid rock that underlies the soil and other unconsolidated 
material or that is exposed at the surface. 

Bench terrace. A raised, level or nearly level strip of earth constructed 
on or nearly on a contour, supported by a barrier of rocks or similar 
material, and designed to make the soil suitable for -tillage and to 
prevent accelerated erosion. 

Bisequum. Two sequences of soil horizons, each of which consists of an 
illuvial horizon and the overlying eluvial horizons. 

Blowout. A shallow depression from which all or most of the soil 
material has been removed by wind. À blowout has a flat or irregu- 
lar floor formed by a resistant layer or by an accumulation of peb- 
bles or cobbles. In some blowouts the water table is exposed. 

Bottom land. The normal flood: plain of a stream, subject to frequent 
flooding. 

Boulders. Rock fragments larger than 2 feet (60 centimeters) in diame- 
ter. 

Broad-base terrace. A ridge-type terrace built to control erosion by 
diverting runoff along the contour at a nonscouring velocity. The 
terrace is 10 to 20 inches high and 15 to 30 feet wide and has gently 
sloping sides, a rounded crown, and a dish-shaped channel along the 
upper side. It may be nearly level or have a grade toward one or 
both ends.  . 

Calcareous soil. A soil containing enough calcium carbonate (commonly 
with magnesium carbonate) to effervesce (fizz) visibly when treated 
with cold, dilute hydrochloric acid. A soil having measurable 
amounts of calcium carbonate or magnesium carbonate. 

Capillary water. Water held as a film around soil particles and in tiny 
spaces between particles. Surface tension is the adhesive force that 
holds capillary water in the soil. 

Catena. A sequence, or “chain,” of soils on a landscape that formed in 
similar kinds of parent material but have different characteristics 
as a result of differences in relief and drainage. 

Cation. An ion carrying a positive charge of electricity. The common 
soil cations are calcium, potassium, magnesium, sodium, and 
hydrogen. . 

Cation-exchange capacity. The total amount of exchangeable cations 
that can be held by the soil, expressed in terms of milliequivalents 
per 100 grams of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is synonymous with base- 
exchange capacity, but is more precise in meaning. 

Cement rock. (Local) Shaly limestone used in the manufacture of ce- 
ment, 

Channery soil. A soil, that is, by volume, more than 15 percent thin, flat 
fragments of sandstone, shale, slate, limestone, or schist as much as 
6 inches along the longest axis. A single piece is called a fragment. 

Chiseling. Tillage with an implement having one or more soil-penetrat- 
ing points that loosen the subsoil and bring clods to the surface. A 
form of emergency tillage to control soil blowing. 

Clay. As a soil separate, the mineral soil particles less than 0.002 mil- 
limeter in diameter. As a soil textural class, soil material that is 40 
percent or more clay, less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the surface of a soil ag- 
gregate or lining pores or root channels. Synonyms: clay coat, clay 
skin. 

Claypan. A slowly permeable soil horizon that contains much more clay 
than the horizons above it. A claypan is commonly hard when ary 
and plastic or stiff when wet. 

Climax vegetation. The stabilized plant community on a particular site. 
The plant cover reproduces itself and does not change so long as 
the environment remains the same. 


have not had sufficient time to develop a clay-enriched 
B2t horizon. 


Time.—The length of time required for a soil to form 
depends on the combined effects of other soil-forming 
factors. The soils in the survey area range from immature 
to old. The age of the soils is indicated by the degree of 
horizon development. If the soil-forming factors have not 
been active long enough for genetically related horizons 
to form, the soils are considered young or immature. Ma- 
ture soils have genetically related horizons, and old soils 
show advanced horizon development or degradation of 
some horizon within the pedon. Severn, Choska, and 
Coweta soils are immature soils in Tulsa county; Dennis, 
-Enders, and Newtonia soils are considered mature soils, 
since they have a B2t horizon. The old soils in the county, 


such as Parsons and Carytown soils, have developed an 
A2 horizon. 
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Glossary 


AC soil. A soil having only an A and a C horizon. Commonly such soil 
formed in recent alluvium or on steep rocky slopes. 

Aeration, soil. The exchange of air in soil with air from the atmosphere. 
The air in a well aerated soil is similar to that in the atmosphere; 
the air in a poorly aerated soil is considerably higher in carbon diox- 
ide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single mass or cluster. 
Natural soil aggregates, such as granules, blocks, or prisms, are 
called peds. Clods are aggregates produced by tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of alkalinity (pH 8.5 
or higher), or so high a percentage of exchangeable sodium (15 per- 
cent or more of the total exchangeable bases), or both, that plant 
growth is restricted.  . 

Alluvium. Material such as sand, silt, or clay, deposited on land by 
streams. 

Area reclaim. An area difficult to reclaim after the removal of soil for 
construction and other uses. Revegetation and erosion control are 
extremely diffieult. 

Association, soil. A group of soils geographically associated in a charac- 
teristic repeating pattern and defined and delineated as a single 
mapping unit. 

Available water capacity (available moisture capacity). The capacity 
of soils to hold water available for use by most plants. It is com- 
monly defined as the difference between the amount of soil water 
at field moisture capacity and the amount at wilting point. It is 
commonly expressed as inches of water per inch of soil. The capaci- 


ty, in inches, in a 60-inch profile or to a limiting layer is expressed 
as— 
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ing of channels or the blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained.—Water is removed from the soil very rapidly. 
Excessively drained soils are commonly very coarse textured, roeky, 
or shallow. Some are steep. All are free of the mottling related to 
wetness, 

Somewhat excessively drained.—Water is removed from the soil 
rapidly. Many somewhat excessively drained soils are sandy and 
rapidly pervious. Some are shallow. Some are so steep that much of 
the water they receive is lost as runoff. All are free of the mottling 
related to wetness. 

Well drained.— Water is removed from the soil readily, but not 
rapidly. It is available to plants throughout most of the growing 
season, and wetness does not inhibit growth of roots for significant 
periods during most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of mottling. 
Moderately well drained.—Water is removed from the soil 
somewhat slowly during some periods. Moderately well drained soils 
are wet for only a short time during the growing season, but 
periodically for long enough that most mesophytic crops are af- 
fected. They commonly have a slowly pervious layer within or 
directly below the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—Water is removed slowly enough that 
the soil is wet for significant periods during the growing season. 
Wetness markedly restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly drained soils com- 
monly have a slowly pervious layer, a high water table, additional 
water from seepage, nearly continuous rainfall, or a combination of 
these. 

Poorly drained.—Water is removed so slowly that the soil is satu- 
rated periodically during the growing season or remains wet for 
long periods. Free water is commonly at or near the surface for 
long enough during the growing season that most mesophytic crops 
cannot be grown unless the soil is artificially drained. The soil is not 
continuously saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rainfall, or a combina- 
tion of these. 

Very poorly drained.—Water is removed from the soil so slowly 
that free water remains at or on the surface during most of the 
growing season. Unless the soil is artificially drained, most 
mesophytic crops cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently ponded. Yet, where 
rainfall is high and nearly continuous, they can have moderate or 
high slope gradients, as for example in “hillpeats” and “climatic 
moors.” 

Drainage, surface. Runoff, or surface flow of water, from an area. 

Eluviation. The movement of material in true solution or colloidal 
suspension from one place to another within the soil. Soil horizons 
that have lost material through eluviation are eluvial; those that 
have received material are illuvial. 

Eolian soil material. Earthy parent material accumulated through wind 
action; commonly refers to sandy material in dunes or to loess in 
blankets on the surface. 

Erosion. The wearing away of the land surface by running water, wind, 
ice, or other geologie agents and by such processes as gravitational 
creep. 

Erosion (geologic). Erosion caused by geologic processes acting over 
long geologic periods and resulting in the wearing away of moun- 
tains and the building up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic ero- 
sion, mainly as a result of the activities of man or other animals or 
of a catastrophe in nature, for example, fire, that exposes a bare 
surface. 

Erosion pavement. A layer of gravel or stones that remains on the 
ground surface after fine particles are removed by wind or water. 
Desert pavements result from wind erosion in arid areas. 

Excess alkali. Excess exchangeable sodium. The resulting poor physical 
properties restrict the growth of plants. 


Coarse fragments. Mineral or rock particles up to 3 inches (2 millime- 
ters to 7.5 centimeters) in diameter. 

Coarse textured (light textured) soil. Sand or loamy sand. 

Cobblestone (or cobble). À rounded or partly rounded fragment of rock 
3 to 10 inches (7.5 to 25 centimeters) in diameter. 

Colluvium. Soil material, rock fragments, or both moved by creep, slide, 
or local wash and deposited at the bases of steep slopes. 

Complex slope. Irregular or variable slope. Planning or constructing 
terraces, diversions, and other water-control measures is difficult. 

Complex, soil. A mapping unit of two or more kinds of soil occurring in 
such an intricate pattern that they cannot be shown separately on a 
soil map at the selected scale of mapping and publication. 

Compressible. Excessive decrease in volume of soft soil under load. 

Congeliturbate. Soil material disturbed by frost action. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, and 
colors consisting of concentrated compounds or cemented soil 
grains. The composition of most concretions is unlike that of the 
surrounding soil Calcium carbonate and iron oxide are common 
compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with which a lump 
ean be crushed by the fingers. Terms commonly used to describe 
consistence are— 

Loose.—Noneoherent when dry or moist; does not hold together in a 
mass. 

Friable.—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together into a 
lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinetly noticeable. 
Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled between 
thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends to stretch 
somewhat and pull apart rather than to pull free from other materi- 
al. 

Hard.—When dry, moderately resistant to pressure; can be broken 
with diffieulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.— Hard; little affected by moistening. 

Contour striperopping (or contour farming). Growing crops in strips 
that follow the contour. Strips of grass or close-growing crops are 
alternated with strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which classification is based. 
The thickness varies among different kinds of soil, but for many it 
is 40 or 80 inches (1 or 2 meters). 

Corrosive. High risk of corrosion to uncoated steel or deterioration of 
concrete. 

Cover crop. ۸ close-growing erop grown primarily to improve and pro- 
tect the soil between periods of regular erop production, or a crop 
grown between trees and vines in orchards and vineyards. 

Cutbanks cave. Unstable walls of cuts made by earthmoving equipment. 
The soil sloughs easily. 

Decreasers. The most heavily grazed climax range plants. Because they 
are the most palatable, they are the first to be destroyed by over- 
grazing. 

Deferred grazing. A delay in grazing until range plants have reached a 
specified stage of growth. Grazing is deferred in order to increase 
the vigor of forage and to allow desirable plants to produce seed. 
Contrasts with continuous grazing and rotation grazing. 

Delta. An alluvial deposit, commonly triangular in shape, formed largely 
beneath water and deposited at the mouth of a river or stream. 
Depth to rock. Bedrock at a depth that adversely affects the specified 

use. 

Diversion (or diversion terrace). A ridge of earth, generally a terrace, 
built to protect downslope areas by diverting runoff from its natu- 
ral course. 

Drainage class (natural) Refers to the frequency and duration of 
periods of saturation or partial saturation during soil formation, as 
opposed to altered drainage, which is commonly the result of artifi- 
cial drainage or irrigation but may be caused by the sudden deepen- 
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Gravelly soil material. Material from 15 to 50 percent, by volume, 
rounded or angular rock fragments, not prominently flattened, up to 
3 inches (7.5 centimeters) in diameter. 

Green manure (agronomy). À soil-improving crop grown to be plowed 
under in an early stage of maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked pores of under- 
lying material below: the water table, which is the upper limit of 
saturation. 

Gully. A miniature valley with steep sides cut by running water and 
through which water ordinarily runs only after rainfall. The distinc- 
tion between a gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to be obliterated by 
ordinary tillage; a rill is of lesser depth and can be smoothed over 
by ordinary tillage. 

Gypsum. Hydrous calcium sulphate. 

Habitat. The natural abode of a plant or animal; refers to the kind of 
environment in which a plant or animal normally lives, as opposed 
to the range or geographical distribution. 

Hardpan. A hardened or cemented soil horizon, or layer. The soil 
material is sandy, loamy, or clayey and is cemented by iron oxide, 
silica, calcium carbonate, or other substance. 

Horizon, soil. A layer of soil, approximately parallel to the surface, hav- 
ing distinct characteristics produced by soil-forming processes. The 
major horizons of mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying plant residue, at 
the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or near the 
surface, in which an accumulation of humified organie matter is 
mixed with the mineral material. Also, a plowed surface horizon 
most of which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual concentration of 
sand and silt high in content of resistant minerals as a result of the 
loss of silicate clay, iron, aluminum, or a combination of these. 

B horizon.— The mineral horizon below an A horizon. The B horizon 
is in part a layer of change from the overlying À to the underlying 
C horizon. The B horizon also has distinetive characteristies caused 
(1) by accumulation of clay, sesquioxides, humus, or a combination 
of these; (2) by prismatic or blocky structure; (3) by redder or 
browner colors than those in the A horizon; or (4) by a combination 
of these. The combined A and B horizons are generally called the 
solum, or true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. . 
C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes and does 
not have the properties typical of the A or B horizon. The material. 
of a C horizon may be either like or unlike that from which the 
solum is presumed to have formed. If the material is known to 
differ from that in the solum the Roman numeral II precedes the 
letter C. 

R layer.—Consolidated rock beneath the soil. The rock commonly 
underlies a C horizon, but can be directly below an A or a B 
horizon. i 

Hummocky. Refers to a landscape of hillocks, separated by low sags, 
having sharply rounded tops and steep sides. Hummocky relief 
resembles rolling or undulating relief, but the tops of ridges are 
narrower and the sides are shorter and less even. 

Humus. The well decomposed, more or less stable part of the organic 
matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped according to their ru- 
noff-producing characteristics. The chief consideration is the in- 
herent capacity of soil bare of vegetation to permit infiltration. The 
slope and the kind of plant eover are not considered, but are 
separate factors in predieting runoff. Soils are assigned to four 
groups. In group À are soils having a high infiltration rate when 
thoroughly wet and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group D, at the other 
extreme, are soils having a very slow infiltration rate and thus a 
high runoff potential They have a claypan or clay layer at or near 
the surface, have a permanent high water table, or are shallow over 
nearly impervious bedrock or other material A soil is assigned to 
two hydrologic groups if part of the acreage is artificially drained 
and part is undrained. 


Excess fines. Excess silt and clay. The soil does not provide a source of 
gravel.or sand for construction purposes. 

Excess lime. Excess carbonates. Excessive carbonates, or lime, restrict 
the growth of some plants. 

Excess salts. Excess water soluble salts. Excessive salts restrict the 
growth of most plants. 

Fallow. Cropland left idle in order to restore productivity through accu- 
mulation of moisture. Summer fallow is common in regions of 
limited rainfall where cereal grains are grown. The soil is tilled for 
at least one growing season for weed control and decomposition of 
plant residue: 

Fast intake. The rapid movement of water into the soil. 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide plant nutrients, 
in adequate amounts and in proper balance, for the growth of 
specified plants when light, moisture, temperature, tilth, and other 
growth factors are favorable. 

Field moisture capacity. The moisture content of a soil, expressed as a 
percentage of the ovendry weight, after the gravitational, or free, 
water has drained away; the field moisture content 2 or 3 days 
after a soaking rain; also called normal field capacity, normal 
moisture capacity, or capillary capacity. 

Fibrie soil material (peat). The least decomposed of all organic soil 
material. Peat contains a large amount of well preserved fiber that 
is readily identifiable according to botanical origin. Peat has the 
lowest bulk density and the highest water content at saturation of 
all organie soil material. 

Fine textured (heavy textured) soil. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, subject to frequent or 
occasional flooding. 

Flagstone. À thin fragment of sandstone, limestone, slate, shale, or 
(rarely) schist, 6 to 15 inches (15 to 37.5 centimeters) long. 

Flooding. The temporary covering of soil with water from overflowing 
Streams, runoff from adjacent slopes, and tides. Frequency, dura- 
tion, and probable dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but possible under 
unusual weather conditions; occasional that it occurs on an average 
of once or less in 2 years; and frequent that it occurs on an average 
of more than once in 2 years. Duration is expressed as very brief if 
less than 2 days, brief if 2 to 7 days, and long if more than 7 days. 
Probable dates are expressed in months; November-May, for exam- 
ple, means that flooding ean oceur during the period November 
through May. Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not considered flooding. 

Flood plain. A nearly level alluvial plain that borders a stream and is 
subject to flooding unless protected artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forage. Plant material used as feed by domestic animals. Forage can be 
grazed or cut for hay. 

Forb. Any herbaceous plant not a grass or a sedge. 

Frost action. Freezing and thawing of soil moisture. Frost action can 
damage structures and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers especially to the 
processes or soil-forming factors responsible for the formation of 
the solum, or true soil, from the unconsolidated parent material. 

Gilgai. Typically, the microrelief of Vertisols—clayey soils having a high 
coefficient of expansion and contraction with changes in moisture 
content. Commonly a succession of microbasins and microknolls in 
nearly level areas or of microvalleys and microridges parallel with 
the slope. 

Gleyed soil. A soil having one or more neutral gray horizons as a result 
of waterlogging and lack of oxygen. The term “gleyed” also 
designates gray horizons and horizons having yellow and gray mot- 
tles as a result of intermittent waterlogging. 

Graded stripcropping. Growing crops in strips that grade toward a pro- 
tected waterway. 

Grassed waterway. À natural or constructed waterway, typically broad 
and shallow, seeded to grass as protection against erosion. Conducts 
Surface water away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime- 
ters to 7.5 centimeters) in diameter. An individual piece is a pebble. 
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Moraine (geology) An accumulation of earth, stones, and other debris 
deposited by a glacier. Types are terminal, lateral medial, and 
ground. 

Morphology, soil. The physical makeup of the soil, including the tex- 
ture, structure, porosity, consistence, color, and other physical, 
mineral, and biological properties of the various horizons, and the 
thiekness and arrangement of those horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that vary in number 
and size. Mottling generally indieates poor aeration and impeded 
drainage. Descriptive terms are as follows: abundance—few, com- 
mon, and many; size—fine, medium, and coarse; and con- 
trast—faint, distinct, and prominent. The size measurements are of 
the diameter along the greatest dimension. Fine indicates less than 
5 millimeters (about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 millimeters (about 
0.6 inch). 

Munsell notation. A designation of color by degrees of the three single 
variables—hue, value, and chroma. For example, a notation of 10YR 
6/4 is a color of 10YR hue, value of 6, and chroma of 4. 

Narrow-base terrace. A terrace no more than 4 to 8 feet wide at the 
base. A narrow-base terrace is similar to a broad-base terrace, ex- 
cept for the width of the ridge and channel. 

Neutral soil. A soil having a pH value between 6.6 and 7.3. 

Nutrient, plant. Any element taken in by a plant, essential to its 
growth, and used by it in the production of food and tissue. Plant 
nutrients are nitrogen, phosphorus, potassium, calcium, magnesium, 
sulfur, iron, manganese, copper, boron, zinc, and perhaps other ele- 
ments obtained from the soil; and carbon, hydrogen, and oxygen ob- 
tained largely from the air and water. 

Pan. A compact, dense layer in a soil. A pan impedes the movement of 
water and the growth of roots. The word “pan” is commonly com- 
bined with other words that more explicitly indicate the nature of 
the layer; for example, hardpan, fragipan, claypan, plowpan, and 
traffic pan. 

Parent material. The great variety of unconsolidated organic and 
mineral material in which soil forms. Consolidated bedrock is not 
yet parent material by this concept. 

Ped. An individual natural soil aggregate, such as a granule, a prism, or 
a block. 

Pedon. The smallest volume that can be called “a soil.” A pedon is three 
dimensional and large enough to permit study of all horizons. Its 
area ranges from about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the soil. 

Percolation. The downward movement of water through the soil. 

Peres slowly. The slow movement of water through the soil adversely 
affecting the specified use. 

Permafrost. Layers of soil, or even bedrock, occurring in arctic or sub- 
arctic regions, in which a temperature below freezing has existed 
continuously for a long time. 

Permeability. The quality that enables the soil to transmit water or air, 
measured as the number of inches per hour that water moves 
through the soil. Terms describing permeability are very slow (less 
than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow (0.2 to 6 
inch), moderate (0.6 to 2.0 inches), moderately rapid (2.0 to 6.0 
inches) rapid (6.0 to 20 inches) and very rapid (more than 20 
inches). 

Phase, soil. A subdivision of a soil series or other unit in the soil clas- 
sification system based on differences in the soil that affect its 
management. A soil series, for example, may be divided into phases 
on the bases of differences in slope, stoniness, thickness, or some 
other characteristic that affects management. These differences 
are too small to justify separate series. 

pH value. (See Reaction, soil). A numerical designation of acidity and al- 
kalinity in soil. 

Piping. Moving water of subsurface tunnels or pipelike cavities in the 
soil. 

Plasticity index. The numerical difference between the liquid limit and 
the plastic limit; the range of moisture content within which the soil 
remains plastic. 

Plastic limit. The moisture content at which a soil changes from a 
semisolid to a plastic state. 


Impervious soil. À soil through which water, air, or roots penetrate 
slowly or not at all. No soil is absolutely impervious to air and 
water all the time. 

Increasers. Species in the climax vegetation that increase in amount as 
the more desirable plants are reduced by close grazing. Increasers 
commonly are the shorter plants and the less palatable to livestock. 

Infiltration. The downward entry of water into the immediate surface 
of soil or other material, as contrasted with percolation, which is 
movement of water through soil layers or material. 

Infiltration capacity. The maximum rate at which water can infiltrate 
into a soil under a given set of conditions. 

Infiltration rate. The rate at which water penetrates the surface of the 
soil at any given instant, usually expressed in inches per hour. The 
rate can be limited by the infiltration capacity of the soil or the rate 
at which water is applied at the surface. 

Invaders. On range, plants that encroach into an area and grow after 
the climax vegetation has been reduced by grazing. Generally, in- 
vader plants are those that follow disturbance of the surface. 

Irrigation. Application of water to soils to assist in production of crops. 
Methods of irrigation are— 

Border.— Water is applied at the upper end of a strip in which the 
lateral flow of water is controlled by small earth ridges called 
border dikes, or borders. 

Basin.— Water is applied rapidly to nearly level plains surrounded 
by levees or dikes. 

Controlled flooding.—Water is released at intervals from closely 
spaced field ditehes and distributed uniformly over the field. 
Corrugation.—Water is applied to small, closely spaced furrows or 
ditches in fields of close-growing crops or in orchards so that it 
flows in only one direction. 

Furrow.— Water is applied in small ditches made by cultivation im- 
plements. Furrows are used for tree and row crops. 
Sprinkler.—Water is sprayed over the soil surface through pipes or 
nozzles from a pressure system. 

Subirrigation.—Water is applied in open ditches or tile lines until 
the water table is raised enough to wet the soil. 

Wild fiooding.— Water, released at high points, is allowed to flow 
onto an area without controlled distribution. 

Lacustrine deposit (geology). Material deposited in lake water and ex- 
posed when the water level is lowered or the elevation of the land 
is raised. 

Landslide. The rapid downhill movement of a mass of soil and loose 
rock generally when wet or saturated. The speed and distance of 
movement, as well as the amount of soil and rock material, vary 
greatly. 

Large stones. Rock fragments 10 inches (25 centimeters) or more 
across. Large stones adversely affect the specified use. 

Leaching. The removal of soluble material from soil or other material 
by percolating water. 

Light textured soil. Sand and loamy sand. 

Liquid limit. The moisture content at which the soil passes from a 
plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per- 
cent silt particles, and less than 52 percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized particles, 
deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Medium textured soil. Very fine sandy loam, loam, silt loam, or silt. 

Metamorphic rock. Rock of any origin altered in mineralogical composi- 
tion, chemical composition, or structure by heat, pressure, and 
movement, Nearly all such rocks are crystalline. 

Mineral soil. Soil that is mainly mineral material and low in organic 
material. Its bulk density is greater than that of organic soil. 

Minimum tillage. Only the tillage essential to crop production and 
prevention of soil damage. 

Miscellaneous areas. Areas that have little or no natural soil, are too 
nearly inaccessible for orderly examination, or cannot otherwise be 
feasibly classified. 

Moderately coarse textured (moderately light textured) soil. Sandy 
loam and fine sandy loam. 

Moderately fine textured (moderately heavy textured) soil. Clay loam, 
sandy clay loam, and silty clay loam. 
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Root zone. The part of the soil that can be penetrated by plant roots. 

Runoff. The precipitation discharged in stream channels from a 
drainage area. The water that flows off the land surface without 
sinking in is called surface runoff; that which enters the ground be- 
fore reaching surface streams is called ground-water runoff or 
seepage flow from ground water. ۱ 

Saline-alkali soil. A soil that contains a harmful concentration of salts 
and exchangeable sodium; contains harmful salts and is strongly al- 
kaline; or contains harmful salts and exchangeable sodium and is 
very strongly alkaline. The salts, exchangeable sodium, and alkaline 
reaction are in the soil in such location that growth of most erop 
plants is less than normal. 

Saline soil. A soil containing soluble salts in an amount that impairs. 
growth of plants. A saline soil does not contain excess exchangeable 
sodium. 

Sand. As a soil separate, individual rock or mineral fragnients from 0.05 
millimeter to 2.0 millimeters in diameter. Most sand grains consist 
of quartz. As a soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly sand-size particles. 

Saprolite (geology). Soft, earthy, clay-rich, thoroughly decomposed rock 
formed in place by chemical weathering of igneous and 
metamorphie rock. In soil survey, the term saprolite is applied to 
any unconsolidated residual material underlying the soil and grading 
to hard bedrock below. 

Sedimentary rock. Rock made up of particles deposited from suspen- 
sion in water. The chief kinds of sedimentary rock are con- 
glomerate, formed from gravel; sandstone, formed from sand; shale, 
formed from clay; and limestone, formed from soft masses of calci- 
um carbonate. There are many intermediate types. Some wind- 
deposited sand is consolidated into sandstone. 

Seepage. The rapid movement of water through the soil. Seepage adver- 
sely affects the specified use. 

Sequum. A sequence consisting of an illuvial horizon and the overlying 
eluvial horizon. 

Series, soil. A group of soils, formed from a particular type of parent 
material, having horizons that, except for the texture of the A or 
surface horizon, are similar in all profile characteristics and in ar- 
rangement in the soil profile. Among these characteristies are color, 
texture, structure, reaction, consistence, and mineralogical and 
chemical composition. 

Shale. Sedimentary rock formed by the hardening of a clay deposit. 
Sheet erosion. The removal of a fairly uniform layer of soil material 
from the land surface by the action of rainfall and runoff water. 
Shrink-swell. The shrinking of soil when dry and the swelling when 
wet. Shrinking and swelling can damage roads, dams, building foun- 

dations, and other structures. It can also damage plant roots. 

Siliea. A combination of silicon and oxygen. The mineral form is called 
quartz. 

Silica-alumina ratio. The molecular ratio of siliea to alumina in soil, 
clay, or any alumino-silicate mineral. 

Silica-sesquioxide ratio. The ratio of the number of molecules of silica 
to the number of molecules of alumina and iron oxide. The more 
highly weathered soils or their clay fractions in warm-temperate, 
humid regions, and especially those in the tropics, generally have a 
low ratio. 

Silt. As a soil separate, individual mineral particles that range in diame- 
ter from the upper limit of clay (0.002 millimeter) to the lower limit 
of very fine sand (0.05 millimeter). As a soil textural class, soil that 
is 80 percent or more silt and less than 12 percent clay. 

Siltstone, Sedimentary rock made up of dominantly silt-sized particles. 

Sinkhole. A depression in a landscape where limestone has been locally 
dissolved. 

Site index. A designation of the quality of a forest site based on the 
height of the dominant stand at an arbitrarily chosen age. For ex- 
ample, if the average height attained by dominant and codominant 
trees in a fully stocked stand at the age of 50 years is 75 feet, the 
site index is 75 feet. 

Slickensides. Polished and grooved surfaces produced by one mass slid- 
ing past another. In soils, slickensides may occur at the bases of slip 
surfaces on the steeper slopes; on faces of blocks, prisms, and 


Plinthite. The sesquioxide-rieh, humus-poor, highly weathered mixture 
of elay with quartz and other diluents that commonly appears as 
red mottles, usually in platy, polygonal, or reticulate patterns. 
Plinthite changes irreversibly to an ironstone hardpan or to irregu- 
lar aggregates on exposure to repeated wetting and drying, espe- 
cially if it is exposed also to heat from the sun. In a moist soil, 
plinthite can be cut with a spade, whereas ironstone cannot be eut 
but ean be broken or shattered with a spade. Plinthite is one form 
of the material that has been called laterite. 

Plowpan. A compacted layer formed in the soil directly below the 
plowed layer. 

Polypedon. A volume of soil having properties within the limits of a soil 
series, the lowest and most homogeneous category of soil taxonomy. 
A “soil individual." 

Poorly graded. Refers to soil material consisting mainly of particles of 
nearly the same size. Because there is little difference in size of the 
particles, density can be increased only slightly by compaction. 

Poor outlets. Surface or subsurface drainage outlets difficult or expen- 
sive to install. 1 

Productivity (soil). The eapability of a soil for producing a specified 
plant or sequence of plants under a specified system of manage- 
ment. Productivity is measured in terms of output, or harvest, in 
relation to input. 

Profile, soil. A vertical section of the soil extending through all its 
‘horizons and into the parent material. 

Range (or rangeland). Land that, for the most part, produces native 
plants suitable for grazing by livestock; includes land supporting 
some forest trees. 

Range condition. The health or productivity of forage plants on a given 
range, in terms of the potential productivity under normal climate 
and the best practical management. Condition classes generally 
recognized are—ezcelleni, good, fair, and poor. The classification is 
based on the percentage of original, or assumed climax vegetation 
on a site, as compared to what has been observed to grow on it 
when well managed. 

Range site. An area of range where climate, soil, and relief are suffi- 
ciently uniform to produce a distinct kind and amount of native 
vegetation. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in 
pH values. A soil that tests to pH 7.0 is described as precisely 
neutral in reaction because it is neither acid nor alkaline. The 
degree of acidity or alkalinity is expressed as— 


pH 
Extremely acid .. Below 4.5 
Very strongly acid.. 45 to 5.0 
Strongly acid..... 5.1 to 5 
Medium acid .. .5.6 to 6.0 
Slightly acid ............. سرت‎ 6.1 to 6.5 
Neutral... .....6.6 to 7.3 
Mildly alkaline . . to 78 
Moderately alkaline. 49 to 84 
Strongly alkaline ..... 8.5 to 9.0 


Very strongly alkaline................,............9.I and higher 


Regolith. The unconsolidated mantlé of weathered rock and soil materi- 
al on the earth's surface; the loose earth material above the solid 
rock. Soi] scientists regard as soil only the part of the regolith that 
is modified by organisms and other soil-building forces. Most en- 
gineers describe the whole regolith, even to a great depth, as “soil,” 

Relief. The elevations or inequalities of a land surface, considered col- 
lectively. 

Residuum (residual soil material). Unconsolidated, weathered, or 
partly weathered mineral material that accumulates over disin- 
tegrating rock. 

Rill. A steep sided channel resulting from accelerated erosion. A rill is 
generally a few inches deep and not wide enough to be an obstacle 
to farm machinery. 

Rock fragments. Rock or mineral fragments having a diameter of 2 mil- 
ا‎ Fee or more; for example, pebbles, cobbles, stones, and boul- 

ers. 

Rooting depth. Shallow root zone. The soil is shallow over a layer that 
greatly restricts roots. See Root zone. 
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Subsoil. T'echnically, the B horizon; roughly, the part of the solum below 
plow depth. 

Subsoiling. Tilling a soil below normal plow depth, ordinarily to shatter 
a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally refers to a 
leached horizon lighter in color and lower in content of organic 
matter than the overlying surface layer. | 

Summer fallow. The tillage of uncropped land during the summer to 
control weeds and allow storage of moisture in the soil for the 
growth of a later crop. A practice common in semiarid regions, 
where annual precipitaion is not enough to produce a crop every 
year. Summer fallow is frequently practiced before planting winter 
grain. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un- 
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen- 
timeters). Frequently designated as the “plow layer,” or the “Ap 
horizon.” 

Taxadjuncts. Soils that cannot be classified in a series recognized in the 
classification system. Such soils are named for a series they 
strongly resemble and are designated às taxadjuncts to that series 
because they differ in ways too small to be of eonsequence in in- 
terpreting their use or management. 

Terrace. An embankment, or ridge, constructed across sloping soils on 
the contour or at a slight angle to the contour. The terrace inter- 
cepts surface runoff so that it can soak into the soil or flow slowly 
to a prepared outlet without harm. A terrace in a field is generally 
built so that the field can be farmed. A terrace intended mainly for 
drainage has a deep channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating, 
bordering a river, a lake, or the sea. À stream terrace is frequently 
called a second bottom, in contrast with a flood plain, and is seldom 
subject to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and elay particles in 
۵ mass of soil. The basie textural classes, in order of increasing pro- 
portion of fine particles, are sand, loamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay loam, sandy 
clay, silty clay, and clay. The sand, loamy sand, and sandy loam 


classes may be further divided by specifying “coarse,” “fine,” or 
“very fine.” 

Thin layer. Otherwise suitable soil material too thin for the specified 
use. 


Tilth, soil. The condition of the soil, especially the soil structure, as re- 
lated to the growth of plants. Good tilth refers to the friable state 
and is associated with high noncapillary porosity and stable struc- 
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif- 
ficult to till. 

Toe slope. The outermost inclined surface at the base of a hill; part of a 
foot slope. 

Topsoil (engineering). Presumably a fertile soil or soil material, or one 
that responds to fertilization, ordinarily rich in organie matter, used: 
to topdress roadbanks, lawns, and gardens. 

Trace elements. The chemical elements in soils, in only extremely small 
amounts, essential to plant growth. Examples are zine, cobalt, man- 
ganese, copper, and iron. 

Tuff. A compacted deposit 50 percent or more voleanic ash and dust. 

Upland (geology). Land at a higher elevation, in general, than the alluvi- 
al plain or stream terrace; land above the lowlands along streams. 

Unstable fill. Risk of caving or sloughing in banks of fill material. 

Valley fill. In glaciated regions, material deposited in stream valleys by 
glacial melt water. In nonglaciated regions, alluvium deposited by 
heavily loaded streams emerging from hills or mountains and 
spreading sediments onto the lowland as a series of adjacent alluvial 
fans. 

Variant, soil. A soil having properties sufficiently different from those 
of other known soils to justify a new series name, but the limited 
geographic soil area does not justify creation of a new series. 

Variegation. Refers to patterns of contrasting colors assumed to be in- 
herited from the parent material rather than to be the result of 
poor drainage. 


columns; and in swelling clayey soils, where there is marked change 
in moisture content. 1 

Slick spot. Locally, a small area of soil having a puddled, crusted, or 
smooth surface and an excess of exchangeable sodium. The soil is 
generally silty or clayey, is slippery when wet, and is low in produc- 
tivity. 

Slope. The inclination of the land surface from the horizontal. Percent- 
age of slope is the vertical distance divided by horizontal distance, 
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20 
feet in 100 feet of horizontal distance. 

Slow intake. The slow movement of water into the soil. 

Slow refill. The slow filling of ponds, resulting from restricted permea- 
bility in the soil. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centimeters) in 
diameter. Small stones adversely affect the specified use. 

Sodicity. The degree to which a soil is affected by exchangeable sodium. 
Sodicity is expressed as a sodium adsorption ratio (SAR) of a satu- 
ration extract, or the ratio of Na*Ca* + Mg**. The degrees of 
Sodicity are— 

SAR 


Slight ....... -Less than 13:1 


Moderate... 


...More than 30:1 


Soil. A natural, three-dimensional body at the earth's surface that is 
capable of supporting plants and has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters in equivalent 
diameter and ranging between specified size limits. The names and 
sizes of separates recognized in the United States are as follows: 
very coarse sand (2.0 millimeters to 1.0 millimeter); coarse sand (1.0 
to 0.5 millimeter); medium sand (0.5 to 0.25 millimeter); fine sand 
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); silt 
(0.005 to 0.002 millimeter); and clay (less than 0.002 millimeter). 

Solodized soil. A formerly alkali (sodic) soil that has been leached so 
that it has become acid and has a thick, gray upper layer over an 
acid, blocky B horizon. The resulting soil may be termed a Soloth. 

Solum. The upper part of a soil profile, above the C horizon, in which 
the processes of soil formation are aetive. The solum in mature soil 
consists of the A and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of the underlying 
material. The living roots and other plant and animal life charac- 
teristies of the soil are largely confined to the solum. 

Stone line. A concentration of coarse fragments in soils that generally 
marks an old weathering surface. In a cross section, the line may be 
one fragment or more thick. The line generally overlies material 
that weathered in place and marks the top of a paleosol. It is or- 
dinarily overlain by recent sediment of variable thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) in diame- 
ter. 

Stony. Refers to a soil containing stones in numbers that interfere with 
or prevent tillage. 

Stratified. Arranged in strata, or layers. The term refers to geologic 
material. Layers in soils that result from the processes of soil for- 
mation are called horizons; those inherited from the parent material 
are called strata. 

Striperopping. Growing crops in a systematic arrangement of strips or 
bands which provide vegetative barriers to wind and water-erosion. 

Structure, soil. The arrangement of primary soil particles into com- 
pound particles or aggregates that are separated from adjoining ag- 
gregates. The principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates longer than 
horizontal), columnar (prisms with rounded tops), blocky (angular 
or subangular), and granular. Structureless soils are either. single 
grained (each grain by itself, as in dune sand) or massive (the parti- 
cles adhering without any regular cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the soil, or partly 
worked into the soil, to provide protection from soil blowing and 
water erosion after harvest, during preparation of a seedbed for the 
next crop, and during the early growing period of the new crop. 
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Weathering. All physical and chemical changes produced in rocks or 
other deposits at or near the earth's surface by atmospheric agents. 
These changes result in disintegration and decomposition of the 
material. 

Well graded. Refers to a soil or soil material consisting of particles well 
distributed over a wide range in size or diameter. Such a soil nor- 
mally can be easily inereased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 

Wilting point (or permenanent wilting point). The moisture content of 
soil, on an ovendry basis, at which a plant (specifically sunflower) 
wilts so much that it does not revive when placed in a humid, dark 
chamber. 


Water table. The upper limit of the soil or underlying rock material that 
is wholly saturated with water. 
Water table, apparent. A thick zone of free water in the soil. An ap- 
parent water table is indicated by the level at which water stands 
in an uneased borehole after adequate time is allowed for adjust- 
ment in the surrounding soil. 
Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
Water table, perched. A water table standing above an unsaturated 
zone. In places an upper, or perched, water table is separated from 
a lower one by a dry zone. 


Illustrations 
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Figure 1.—Mine dump on Kanima soils, 3 to 50 percent slopes. 


Figure 2.—Flooding is a major concern on Wynona silty clay loam. 
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FORAGE CALENDAR 
(percentage of use) 


Aug. Sep. Oct. 


Bermudagrass 


Bermudagrass 
& Fescue : 
Combination 


Fescue 


Forage Sorghum 


Small Grains 


Native Grass 
(continuous use) 


Native Grass 
(deferred) 


Figure 3.—Forage calendar. 
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Figure 4.—Loamy Prairie range site in excellent condition in an area of Figure 5.—Urban development on Larton-Glenpool complex, 0 to 3 
Dennis silt loam, 3 to 5 percent slopes. percent slopes. This soil is not subject to excessive erosion. 


Figure 6.—This strip mine in an area of Kanima soils, 3 to 50 percent Figure 7.—Soil slippage on a road embankment, Eram-Coweta complex, 


slopes, is used as a pond reservoir. 5 to 15 percent slopes, was at the contact point of soil and the 


underlying shale. 
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Ze 


Figure 9.—Proper structural design is needed to compensate for high shrink-swell potential and low strength of these 
soils. Okemah-Parsons-Carytown complex, 0 to 1 percent slopes. 
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Figure 11.—Profile of Coweta loam, in an area of Coweta-Bates 
complex, 2 to 6 percent slopes. 
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Tables 


It can be calculated by adding the 


la growing degree day is a unit of heat available for plant growth. 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 


growth is minimal for the principal crops in the area (50 F). 
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SOIL SURVEY 
TABLE 1.--TEMPERATURE AND PRECIPITATION DATA 


[Recorded in the period 1951-7! at Tulsa, Oklahoma] 


72 


TULSA COUNTY, OKLAHOMA 


TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Recorded in the period 1951-74 at Tulsa, Oklahoma] 


2 years in 10 


earlier than-- November 13 November 3 October 26 
5 years in 10 
earlier than-- 


hn 


November 26 November 1! November 4 


Uu.‏ تتا ا نت 


l 
! Temperature 
1 
| ¡A 
Probability ! 24 F 1 28 F ! 32 F 
or lower or lower lower 
I I 1 
t t t 
Last freezing I ! i 
temperature H i H 
in spring: | i ! 
1 t i 
1 year in 10 i I i 
later than-- i March 30 | April u d April 14 
! ! j 1 
2 years in 10 | I ! 
later than-- H March 24 | Mareh 30 | April 10 
1 ' I 
1 t 1] 
5 years in 10 I | | 
later than-- H Mareh 12 | March 20 | April 1 
1 1 I 
Ë t t 
i ! l 
First freezing ١ l i 
temperature ! I i 
in fall: ! ! i 
1 ' I 
1 1 1 
1 year in 10 ! I | 
earlier than-- | November 7 | October 28 | October 21 
! i ! 
1 ! ! 
I i ! 
i ! | 
! ! ! 
1 t H 
H 1 E 
1 d 1 


TABLE 3.--GROWING SEASON LENGTH 


[Recorded in the period 1951-7! at Tulsa, Oklahoma] 


Daily minimum temperature 
during growing season 


Probability Higher | Higher | Higher 
than i than ! than 
24 F | 28 F L 32 F 
| Days l Days | Days 
1 i 
t i 
9 years in 10 | EEN ! 212 ! 195 
I 1 
1 1 t 
8 years in 10 ! 231 ! 221 | 203 
1 t 1 
5 years in 10 | 258 238 ! 217 
i 1 
2 years in 10 } 279 i 255 | 230 
i i i 
1 year in 10 i 289 i 264 238 


Percent 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


! 
Soil name i Acres 
1 


1 

IApperson silty clay loam, 1 to 3 percent slopes---- 
{Apperson silty clay loam, 3 to 5 percent slopes---- 
{Bates loam, 1 to 3 percent slopes------------------ 
IBates-Coweta complex, 3 to 5 percent slopes-------- 
{Catoosa silt loam, 1 to 3 percent slopes----------- 
|Catoosa-Rock outcrop complex, 1 to 8 percent slopes 
IChoska very fine هي 30 َییِ ی۰09‎ 0 o M MMM 
IChoska-Severn-Urban land complex 
! 01 6028 fine sandy په مه مد می په مم === سا عم ه1020‎ a m m m عه‎ anan مههه هم‎ 
¡Coweta-Bates complex, 2 to 6 percent slopes 
¡Coweta-Eram-Urban land complex, 3 to 12 percent slopes 
[Dennis silt loam, 1 to 3 percent slopes------------ 


IDennis silt loam, 3 to 5 percent slopes------------ 
{Dennis silt loam, 2 to 5 percent slopes, eroded---- 
IDennis-Carytown complex, 1 to 3 percent slopes----- 


lDennis-Radley complex, O to 12 percent slopes------ 
ÌDennis-Urban land complex, 0 to 5 percent slopes--- 
lEnders-Hector complex, 5 to 30 percent slopes------ 
IEram silty clay loam, 3 to 5 percent slopes-------- 
IEram-Coweta complex, 5 to 15 percent slopes--------------------- 
iGlenpool loamy fine sand, 3 to 15 percent slopes 
¡Hector=Linker complex, 1 to 5 percent slopes------- 
IKamie loamy fine sand, 3 to 8 percent slopes------- 
Kamie fine sandy loam, 1 to 3 percent slopes------- 
IKamie-Urban land complex, 1 to 8 percent slopes---- 
ÌKanima soils, 3 to 50 percent [0 مر می مم مد سم سا ساسا سے سا مم 6ا9[‎ anon مع مع می مد ید‎ aa مد‎ a n اید مد مہ‎ a un سم مد‎ 

مھ مد مد مہ مت مد مت مد امن ها ید مھ په مهرم مهم عن لد دع ها هخ قن سا د مہ مھ مھ هوم مت م من دع عن غه EN‏ وه هه وو نه a oa me me m‏ تمه نه ابد مه SOL] Sw‏ 01018518 ۴3| 

[Larton-Glenpool complex, 0 to 3 percent SLOPES مد عم په م مد مہ مد عه نامر ساسا‎ an مد‎ m m m مه مه‎ me ید مر بد سه همهم مع و عم‎ 
ILatanier 0321 مد ع اع أ مه مه مهرم مهم ماما ع ا ع مه م ع م م سن اع عم ع مه مه عل ع مر مه مت ع سا اس اسح سا ماس‎ ——————————Á ع مم مد‎ 
ILula 5115 loam, 1 to 3 percent slopes---- 
[Mason silt Loam- =- مه مه مه هه مه په په مات سا‎ EEN مه وغه چو په غه په چو مه‎ EE خر مه غه مهه‎ E مهام مه مه همه مه مها مه مه‎ 
INewtonia silt loam, 1 to 3 percent slopes 
iNewtonia silt loam, 3 to 5 percent slopes 
INiotaze-Darnell complex, 3 to 15 percent SLOPES eT مده‎ 
INiotaze-Darnell complex, 15 to 25 percent slopes 
INiotaze-Darnell complex, 25 to 45 percent slopes 
INiotaze-Darnell-Urban land complex, 3 to 25 percent slopes 
FOil-waste land---------------2-2----.---------2-2-2-2---2----2---2---- 
lOkay loam, O to 1 percent slopes 
lOkay loam, 1 to 3 percent slopes 
¡Okay loam, 3 to 5 percent slopes 
¡Okay loam, 2 to 5 percent slopes, eroded 
fOkemah silt loam, 0 to 1 percent slopes-----------------ec2-22--- 
lOkemah-Parsons-Carytown complex, D to 1 percent slopes 
[Osage Silty Clay سا سا ساسا ساسا‎ m م مد‎ m ma عم مر مه همهم ا م‎ aa ع‎ u عد عب عن مه مارم د‎ eee ee 
lPits----2-2-22.222-2-- 
IRadley silt loam-- 
[Radley soils---------2---22-- 
ISevern very fine sandy loam 
IShidler-Rock outcrop complex, 1 to 12 percent slopes-- 
ITullahassee fine sandy loam- 
ELE mannm 
IWynona silty clay loam------ 
iWynona-Urban land complex--- 
Wa Ler ---- o oa a Ñ... ! 


Total ———————— (€ i 376,320 


See footnotes at end of table. 
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Absence of a yield figure indicates the 


All yields are given in animal- 


a high level of management in 1974. 


crop or pasture grass is seldom grown or is not suited. 


[All yields were estimated for 


TABLE 5.--GRAZING YIELDS PER ACRE 
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TABLE 5.--GRAZING YIELDS PER ACRE--Continued 


! ! f 1 
Improved ¦ Fescue-bermuda | Fescue 1 Small | Forage 
bermudagrass I combination ! ! grains 1 sorghum 
1 1 
Cn — —————— ES TI ع‎ E ESA 
j ! ! i 
t t I ! 
8.0 ! 8.0 | 7.0 | 4.7 I 6.0 
T 
7.0 | 7.0 ! 6.5 I 4.5 | Baill 
t 
6.0 ! 6.0 | 6.0 ! 4.0 i 5.1 
1 
t 1 1 
8.0 I 8.0 I 5.0 | 3.7 ! 4.5 
i ! 1 ١ 
I i { | 
8.0 I 8.0 | 1.5 ! 4.7 I 6.0 
1 
1 t i 
5.0 { 6.5 I 6.5 i 4.3 I 4.5 
I i ! l 
1 1 1 1 
t 1 1 
6.5 I T.5 ! T.5 ! 4,0 i --- 
I I ! I 
I ! ! 
-=-= ! =- I =-= l ane i KEE 
i 1 ! ! 
! | 
8.0 ! 8.0 ! 6.5 ! 8,5 | 6.0 
1 
۸ t t 
T.5 ! T5 d 7.0 1 T i 5.7 
l i l ! 
l ! ! i 
8.5 i 8.5 i 6.5 i 4.7 l 6.0 
i i | t 
! ! ! i 
ann I --- ! -== ! --- l one 
! H i ! 
1 i i ! 
7.0 i 8.5 ! 8.0 ! سس‎ ! 5.1 
l 1 ! 1 
i ! i t 
==- ! -—- ! =-=- I -=-= | وي‎ 
: | | | 
I I i i 
7.5 ١ 8.5 i 8.5 | 4.5 i 5.7 
H i I { 
=-= = i =ne ! KEE I =- I = 
1 i I 1 
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Soil name and 
map symbol 


reese جد‎ 


شد كع senda A‏ اما 602 


52---------------- 


Jan animal-unit-month is the amount of forage or feed required to feed one animal unit (one cow, one 
horse, one mule, five sheep, or five goats) for a period of 30 days. 

This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for 
the behavior and composition of the whole mapping unit. 


See footnote at end of table. 
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Soil name and 
map symbol 


the erop is seldom grown or is not suited] 


Absence of a yield figure indicates 


[Ali yields were estimated for a high level of manage- 


ment in 1975. 
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See footnote at end of table. 
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Wheat 
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Soil name and 
map symbol 


Oil-waste land: 
38. 


AAA 


Kiomatia: 
128 E 


Larton: 
29-----------2-2------- 


Latanier: 
30 o م ت مہ‎ a e م م ع م‎ 


Lula: 
31------------.---2---- 


Mason: 
Jors edari E voee 
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Osage: 
D مه مده‎ 00:777 
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Radley: 
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0008 
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Grain 
sorghum 


Bu 


1 
1 

Soil name and Wheat Soybeans 
1 


map symbol 
Bu 


Tullahassee: 
SI 


52. 
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TThis mapping unit is made up of two or more domi- 
nant kinds of soil, See mapping unit description for 
the composition and behavior of the whole mapping unit. 
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TABLE T.--RANGE PRODUCTIVITY AND COMPOSITION 


[Soils not listed are not in range sites; such soils can be used for grazing if grass cover is established] 


Potential production 


! ! 
Dry | Characteristic vegetation !Compo- 
i 1 tsition 
! ' 
iLb/aerel | Pct 
t 
6,000 {Big bluestem----- ------2---22-- ! 
4,300 |Switchgrass------- E 
3,200 ILittle bluestem------ 
!Indiangrass------------------ 
lOther perennial grasses- 
lOther perennial forbs- 
| 
7,000 !Big bluestem----------- ynn i 
5,500 {Little bluestem i 
4,500 |Indiangrass ! 
IOther perennial grasses------- | 23 
{Other perennial forbs--------- ! 7 
I 
! I 
7,000 {Big bluestem-------- — Á—— ! 20 
5,500 [Little bluestem----------- -! 40 
4,500 !Indiangrasse--------------- 21.40 
{Other perennial grasses------- | 23 
| Other. perennial forbs--------- ! 7 
H 1 
3,500 !Little bluestem--------------- ' 
2,300 !Big bluestem----- 
1,500 lIndiangrass--- 
ISwitchgrass--- 
{Tall dropseed------------ 
Other perennial grasses-- 
¡Other perennial forbs--------- 
i 
6,500 {Little bluestem--------------- 
5,000 Big bluestem ! 
4,000 !Indiangrass-------- ——Á— ! 10 
ISwitehgrass------------------- l 5 
{Other perennial grasses------- ! 28 
¡Other perennial forbs--------- I 7 
l 
6,500 {Little bluestem--------------- ! 25 
5,000 [Big bluestem------------------ i 25 
4,000 iIndiangrass-- ! 10 
ISwitchgrass 5 
Other perennial grasses------- ! 28 
¡Other perennial forbs---------| T 
t à i 
! ! 
i | 
1 I 
! ! 
i ! 
3,500 [Little bluestem--------------- ! 30 
2,300 {Big bluestem----------- w=! 5 
1,500 lIndiangrass----------- 5 --1 10 
!ISwitchgrass------------ --! 10 
ITall dropseed----------- elos 
lOther perennial grasses- “oi 22 
¡Other perennial forbs--------- | 8 
1 | 
7,000 {Big bluestem------------------ ! 20 
5,500 !Little bluestem- | HO 
4,500 lIndiangrass---------------- t 10 
Other perennial graSsêS-------| 3 
lOther perennial forbs--------- 7 
! t 


! 
i 
i 
| 
t 
! 
| 
t 
I 
H 
t 
1 
1 
t 
1 
1 
i 
1 
t 
I 
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| 
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' 
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1 
1 
1 
t 
I 
! 
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1 
| 
| 
f 
i 
t 
1 
i 
t 
1 
1 
H 
t 
' 
t 
1 
1 
' 
t 
H 
t 
t 
t 
1 
1 
1 
t 
1 
t 
i 
' 
t 
t 
t 
1 
1 
1 
1 
1 
l 
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1 
1 
1 
1 
1 
I 
1 
! 
1 
1 
1 
t 
| 
1! 
t 
1 
1 
H 
1 
1 
1 
t 
1 
' 


' 

t 

i 

IKind of year [weight 
i 1 

1 

1 

I 


site name 


Soil name and 


! 
l Range 
map symbol ! 

1 


Apperson: 
1, 2------2-------- ILoamy prairie-----------------|Favorable 
I i Normal 
! 7ھ‎ 86 
1 
l | 
| | 
ا‎ i 
Bates: ! I 
ا‎ ij بت‎ lLoamy prairie-------.--------.--|lFavorable 
1 {Normal 
! {Unfavorable 
1 
1 1 
| | 
14: i ' 
Bates part------ fLoamy prairie----------------- {Favorable 
I INormal 
{ {Unfavorable 
| : 
| | 
Coweta part----- IShallow praíríe----------- ----lFavorable 
¡Normal 
{Unfavorable 
1 
f l 
I I 
١ ! 
1 I 
! I 
Catoosa: I ] 
س مه امم نه ما ما عد ت مام مامد نا‎ --{Loamy prairie----------------- {Favorable 
l !Normal 
l lUnfavorable 
| | 
t t 
! I 
16: ! | 
Catoosa part----lLoamy prairie----------------- {Favorable 
١ {Normal 
١ !Unfavorable 
H I 
! ! 
! i 
i i 
Rock outerop i ! 
part. l H 
! I 
Coweta: l ! 
110: ! | 
Coweta part-----|Shallow prairie--------------- {Favorable 
| ¡Normal 
| SE 
s 
! ! 
l I 
I I 
! ! 
Bates part------ ILoamy prairie----------------- {Favorable 
{Normal 
{Unfavorable 


See footnote at end of table. 


1 
| Compo- 


1 
c vegetation 


[sition 


forbs--------- 


Brasses------- 
forbs--------- 


forbs--------- 


B£rasses------- 
Shrubs-------- 


grasses------- 
forbs 


forbs--------- 


grasses------- 
10000 


forbs--------- 


I 
t 
I. Characteristi 
1 
t 


IBig bluestem--- 
ISuitchgrass---- 
ILittle bluestem 
!Indiangrass---- 
{Other perennial 
{other perennial 


1818 bluestem--- 
|Switchgrass---- 
ILittle bluestem 
lIndiangraSs---- 
lOther perennial 
[Other perennial 


Los 
ILittle bluestem 
{Big bluestem--- 
ISwitchgrass---- 
lIndiangrass---- 
IOther perennial 
{Other perennial 


' 
t 
! 
! 
¡Big bluestem--- 
ISwitchgrass---- 
!Little bluestem 
!Indiangrass---- 


lOther perennial 
Other perennial 


Little bluestem 
¡Indiangrass---- 
{Big bluestem--- 
[Canada wildrye 
{Other perennial 
[Other perennial 
fOther shrubs--- 
¡Other trees---- 


1 

[Little bluestem 
IBig bluestem--- 
!Indiangrass---- 
!Other perennial 
[Other perennial 
{Other perennial 
{Other trees---- 


¡Big bluestem--- 
iLittle bluestem 
[Switehgrass---- 
!Indiangrass---- 
lother perennial 
¡Other perennial 


¡Big bluestem--- 
¡Little bluestem 
ISwitechgrass---- 
lIndiangrass---- 
{Other perennial 
¡Other perennial 
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TABLE 7.--RANGE PRODUCTIVITY AND COMPOSITION--Continued 
! | Potential production 
Soil name and i Range site name ١ | Dry 
map symbol l IKind of year ¡weight 
I | ILb/acre 
Dennis: I t ! 
12, 13, 1J4-------- ILoamy prairie------.-------.-- lFavorable | 7,000 
i: {Normal | 5,500 
| {Unfavorable | 4,500 
1 t 1 
I ! ! 
| 
115: ! 
Dennis part----- [Loamy prairie- = == s = am a a = m me = m | Favorable | 7,000 
! | Normal | 0 
l ! ¦ 4,500 
| I I 
I I I 
I I I 
I I I 
Carytown part---[Shallow claypan--------------- {Favorable | 4,000 
I > {Normal 1 2,800 
I {Unfavorable 1 2,000 
| | 
1 Ë i 
I ! i 
I I I 
Dennis: | | | 
116: I l I 
Dennis part----- lLoamy prairie----------------- IFavorable | 7,000 
I {Normal | 5,500 
! {Unfavorable ! 4,500 
1 1 l 
i I I 
| { I 
i I ] 
Radley part. ! | | 
I I I 
Enders: { | | 
118: I ! I 
Enders part----- {Sandy savannah----------------|Favorable | 5,000 
| INormal | 3,800 
! {Unfavorable 3,000 
t i i 
| I ! 
I ! I 
' I H 
] 1 i 
i i i 
t I 1 
Hector part----- {Shallow savannah =w se- = m -a m = = en m = l Favorable | 3,200 
! INormal | 2,100 
| {Unfavorable ! 1,400 
1 1 
! ! I 
1 | ! 
! I I 
i | I 
Eram: | | ١ 
19 ILoamy prairi6----------------- [Favorable | 6,000 
! {Normal ! 4,200 
| رولو ها‎ | 0 
| 
! | I 
i i i 
i i I 
120: d l d 
Eram part------- lLoamy prairie----------------- IFavorable | 6,000 
١ : INormal | 4,200 
| {Unfavorable 1 3,0 
1 
! | 
I I 
! I 


end of table. 
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TABLE 7.--RANGE PRODUCTIVITY AND COMPOSITION--Continued 


Potential production 


! | | ! 
Soil name and i i Range site name I Dry | Characteristic vegetation | Compo- 
map symbol : [Kind of year [weight 1 و‎ 
——————— A ک ایت می مي ځا‎ — —— —Á—————————Á— 
! ! !Lb/acrel | Pet 
Eram: ! I i d 1 
120: | | d l ! 
Coweta part----- {Shallow prairie--------------- lFavorable ¦ 3,500 Little bluestem--- i 30 
! INormal ! 2,300 !Big bluestem------ 1015 
1 [Unfavorable | 1,500 IIndiangrass------- | 0 
| | i ISwitchgrass------- f 10 
| i | Tall dropseed----------------- | 5 
! i I ¡Other perennial grasses------- ! 22 
| ! ! 10٣167 perennial forbs--------- 1 8 
! ! ! ! 
Glenpool: i | ! ! i 
eT WYDD کک‎ IDeep sand savannah------------ {Favorable i 4,000 [Little bluestem | 25 
! [Normal 1 2,800 [Big bluestem------ | 20 
1 !Unfavorable | 2,000 lIndiangrass------------------- ! 10 
! ! ! lother trees-~-------~--~------- ! 15 
I ! ! 'Other perennial grasses------- | 20 
! ! ! 'Other perennial forbs--------- | 5 
| i i FOther shrubs---------2--2- TTA ! 5 
Hector: ! ! I i ! 
122: | | ! | ! 
Hector part----- [Shallow savannah-------------- !Favorable ! 3,200 !Little bluestem--------------- | 45 
t ¡Normal ! 2,100 {Big bluestem------------------ ! 10 
! {Unfavorable | 1,400 !Indiangrass------------------- 115 
| ! ! ‘Other perennial grasses------- ! 5 
l 1 { {Other perennial forbs--------- | 5 
| i ! [Other shrubs------------------ I. 5 
! ! ! {Other trees------------------- ! 15 
H t 
Linker part----- ISandy savannah---------------- | Favorable ! 5,000 {Little bluestem-----2--------- ! 25 
! ¡Normal 1 3,800 {Big bluestem------------------ | 15 
! lUnfavorabie | 3,000 !Indiangrass------------------- ! 45 
| l H FOther perennial ! 25 
! ! i FOther perennial 5 
! ! i Other shrubs------------- Kos 
! ! ! ¡Other PEE uh | 10 
t t t t t 
Kamie: i i i d ! 
a IDeep sand savannah------------ IFavorable Í 4,000 Little bluestem--------------- | 5 
1 {Normal | 2,800 {Big bluestem------------------ | 15 
! lUnfavorable | 2,000 Other trees------------------- ! 20 
| ! ! 'Other shrubs------------------ | 10 
i I | lOther perennial grasses------- ! 35 
l ! ! lother perennial forbs--------- ! 5 
I Í ! lother trees-----------------2-2 | 45 
! ! ! ! 
Cn EE LLLI [Sandy savannah---------------- {Favorable Í 5,500 !Little bluestem- ! 30 
| [Normal | 4,500 Big bluestem------------ ! 15 
| {Unfavorable | 3,500 {Other trees-------------- 1 45 
! ! ! {Other perennial ! 30 
1 ! 1 lOther perennial forbs--------- | 5 
! 1 | ¡Other SPUD Seemann 83 | 5 
! { I ! 
Larton: 1 ١ ! ! ! 
128: ! 1 i ! I 
Larton part----- {Deep sand savannah------------ {Favorable 1 4,000 {Little bluestem--------------- | 15 
f INormal | 2,800 Big bluestem------------------ ! 15 
! {Unfavorable | 2,000 !Indiangrass---- 10 
! l ! ISuitchgrass-------------- 5 
1 ! ! {Other perennial grasses-- ` 35 
l | | ‘Other perennial forbs--------- 5 
! I | 10611617  -  ‪ +2000 10 
| ! | ¡Other trees-------2222222-2--2- 15 
i 1 
Glenpool part---|Deep sand savannah------------ IFavorable | 4,000 [Little bluestem 25 
! ‘Normal ! 2,800 ! 818 bluestem--- 20 
! {Unfavorable | 2,000 [Indiangrass---- 10 
! I | lOther trees------------------- 15 
1 I I ¡other perennial 20 
! 1 | 'Other perennial forbs--------- 5 
| 1 | 
! | I 


{Other shrubs------------------ 5 
l 


.See footnote at end of table. 
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TABLE T7.--RANGE PRODUCTIVITY AND COMPOSITION--Continued 


Potential production 


| ! ! i 
Soil name and I Range site name i | Dry | Characteristic vegetation | Compo- 
map symbol ! IKind of year [weight | Is 
' ' 1 
1 1 ILb/aerel 
Lula: l i ! 
ا‎ en وسرو‎ ILoamy prairie----------------- Favorable ! 7,000 !Big bluestem-------------22--- 
| {Normal 15,500 ISwitchgrass------------------- ! 
| lUnfavorable | 4,500 |Little bluestem--- ! 
! ! d !Indiangrass------------------- d 
! d [Other perennial grasses------- | 23 
| ! | Wa perennial forbs--------- ! 7 
Newtonia: ! ! ! ! i 
32, 33------------ lLoamy prairie----------------- IFavorable 1 7,000 Big bluestem------------------ [ 15 
¡[Normal I 4,500 [Indiangrass------- | 30 
! {Unfavorable | 3,200 [Little bluestem--- ! 20 
! i d ISuitchgrass------------------- os 
! ! ! {Other perennial grasses------- ! 18 
| ! | {Other perennial forbs--------- | 12 
1 | 
Niotaze: ! ! ! ! l 
13h: | ! ! ! ! 
Niotaze e [Sand savannah------------2-2--- {Favorable 1 5,000 [Little bluestem | 25 
[Normal 1 3,800 |Big bluestem------ | 20 
! {Unfavorable | 3,000 l Post oak---------- | 10 
! | ! lOther trees------------------- ! 20 
| ! d FOther perennial grasses-------| 20 
| 1 ! د‎ perennial forbs--------- Is 
t ! ! 
Darnell 0 OE savannah-------------- {Favorable ¦ 3,200 ¡Little bluestem--------------- | 30 
1 t 1 I 
{Normal | 2,100 ¡Big bluestem | 20 
| {Unfavorable | 1,400 [Other trees= su مم‎ m = m = m m m m ! 10 
| ! i lOther perennial grasses------- | 20 
! ! ! lOther perennial forbs--------- i 10 
I ¡Other shrubs-~-------------~-- ! 10 
7 
135: | | H i | 
Niotaze part----|Sandy savannah---------------- {Favorable | 4,500 [Little bluestem--------------- | 25 
| I Normal 1 3,300 Big bluestem------ ! 0 
! lUnfavorable | 2,500 {Post oak---------- | 10 
! 1 ! {Other trees----------- didis ci ! 20 
! i I IOther perennial grasses------- | 20 
| ! ! lOther perennial forbs--------- | 5 
1 
n 1 i ! 
Darnell part----[Shallow Savannah s مس سم‎ s mm m = = {Favorable ¦ 3,000 [Little bluest em cc s a= == =u = = = | 30 
i | Normal ! 2,000 ! 818 bluestem------ ! 20 
I lUnfavorable -| 1,300 !Other trees------------------- | 10 
| 1 ! ¡Other perennial grasses------- ! 20 
! ! | ¡Other perennial forbs--------- ! 10 
| | lOther shrubs---------. عم مات‎ ¦ 10 
i 
136 | | TE | 
Niotaze 00020 9176/8316 Ss مس سن رد عن‎ [Favorable | 2,800 {Little bluestem | 25 
1 INormal | 1,400 | ج81‎ bluestem------ | 20 
| [Unfavorable | 800 [Post oak---------- ! 10 
! ! i [Other trees-------2----2--2---- ! 20 
| I ! lOther perennial grasses------- ! 20 
l | | [Other perennial forbs--------- | 5 
I 
t i I i 
Darnell part----iSavannah breaks--------------- ¡Favorable 1 1,800 {Little bluestem--------------- | 30 
' 1 i 5 1 
١ ¡Normal | 1,000 {Big bluestem i 20 
! lUnfavorable | 500 !Other trees------------------- ! 10 
! ! I lOther perennial grasses------- | 20 
! I | lother perennial forbs--------- ! 10 
| | | ML 3 118٦1 مات مہ مد مم مم مم مد مع مد مل مع اب مع مد مل مد ع9[‎ | 10 
1 
Okay: i ! | I 
39, HO, 41, H2----ILoamy prairie----------------- IFavorable | 7,000 {Big bluestem------------------ I 25 
i ¡Normal 1 5,500 lIndiangrass------------------- | 5 
i \Unfavorable | 4,500 {Little bluestem--------------- | 0 
i 1 | !Suitohgrass------------------- 1 10 
! ! i {Other perennial grasses------- ! 22 
! I | Other perennial forbs--------- ! 8 


See footnote at end of table. 
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TABLE 7.--RANGE PRODUCTIVITY AND COMPOSITION--Continued 


Potential production 


! d 
Rock outerop ! ! 
part. ! E 
| i ! 1 ' 

lThis mapping unit is made up of two or more dominant kinds of soil. See mapping unit.description for the 
composition and behavior of the whole mapping unit. 


I ! | 
Soil name and I Range site name ! | Dry | Characteristic vegetation | Compo- 
map symbol I IKind of year |weight ! [sition 
| | ILb/acrel ! Pet 
Okemah: I j | f | 
د 3 إا‎ me م مه نه نه مه من مه مه مه مه س‎ ma اه‎ lLoamy 21811731 © ت0‎ IFavorable | 7,000 [Big bluestem------------------ | 25 
! I Normal I 5,500 !Switchgrass------------------- | 15 
! ‘Unfavorable | 1,500 1111816 bluestem--------------- ! 40 
1 ! ! IIndiangrass-------- سم سم‎ MM | 0 
| ! l lOther perennial grasses------- ! 23 
1 | ! ¡Other perennial forbs--------- ! 8 
u i ji t 
1 ! ! ! | l 
Okemah part----- [Loamy prairie- se s aa s a me a a = a = = = = {Favorable | 7,000 [Big bluestem------------------ ! 25 
| ¡Normal 1 5,500 !Switehgrass------------------- | 15 
! lUnfavorable | 4,500 !Little bluestem--------------- ! 10 
l i | !Indiangrass------------------- | 20 
| 1 | {Other perennial grasses------- ! 23 
| ! ! ¡Other perennial forbs--------- ! 7 
1 1 1 
Parsons part----|Claypan prairie--------------- {Favorable | 4,500 [Little bluestem | 25 
| INormal + 3,000 {Big bluestem------- ! 20 
I lUnfavorable | 2,000 !Switehgrass-------- | 15 
! ! ! |Indiangrass------------------- ! 10 
i i i !Other perennial grasses------- ! 23 
| ١ ! lOther perennial shrubs-------- I 7 
! 1 ! i 
Carytown 0817 56--- 181181101 claypan--------------- {Favorable | 4,000 {Little bluestem--------------- t 20 
! I Normal ! 2,800 !Big bluestem------------------ 1 10 
! lUnfavorable | 2,000 ISwitchgrass------------------- | 15 
! l i !Indiangrass------------2-2----- | 0 
! ! | fOther perennial grasses------- ¦ 38 
! | ! ¡Other perennial forbs--------- ! 7 
i 1 1 1 
Shidler: | | ! ! ' 
150: ! | ! ! 
Shidler part----IVery shallow------------------ | Favorable | 2,500 !Side-oats grama--------------- i 30 
I INormal Í 1,300 [Little bluestem--------------- | 25 
! {Unfavorable | 500 Other perennial grasses------- 1 33 
i ! fOther perennial forbs--------- ! 12 
1 ' 
| | 
! 


Absence of an entry in a 


Trees to plant 


American sycamore, 
black walnut, 
eastern cottonwood, 
green ash, 

p 


ecan. 


American sycamore, 
black walnut, 
eastern cottonwood, 
green ash, 
peean. 


Eastern cottonwood, 
American sycamore, 
pecan, 
black walnut, 
sweetgum. 


Sweetgum, 

eastern cottonwood, 
black walnut, 

black cherry, 
American sycamore, 
white ash. 


Black walnut, 
pecan, 

American sycamore, 
hackberry, 

green ash. 


Planting not 
recommended, 


Planting not 
recommended. 


Shortleaf pine, 
loblolly pine. 


Planting not 
recommended. 


Planting not 
recommended. 


Shortleaf pine, 
1 
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| loblolly pine. 
1 
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SOIL SURVEY 


TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


production of commercial trees are listed in this table. 


[Black oak----------- 
! 


column means the informatíon was not available] 


86 


[Only the soils suitable for 


| | Management concerns ! Potential productivity 
Soil name and lordi- | | Equip- {Seedling} Plant | | 
map symbol ¡nation¡Erosion | ment  |mortal- lcompeti-| Important trees |Site 
isymboli hazard | limita-| ity f tion | lindex 
— PE CB 1 tion | 1 i 
i l ! i i 0 ! 
Choska: i i I i i ! i 
T---------- weeee-/ 20 [Slight {Slight {Slight {Slight [Eastern cottonwood--| 0 
! l ! ! ! Green ash----------- [ose 
i l ١ ! ! | Pecan-~-~----~~~--~- La 
! ! ! ! I {Black walnut-------- | --- 
1 t ! i ! I I 
i ! I ! ! ! i 
18: 1 | | ! | ! ! 
Choska part----- | 2o {Slight {Slight {Slight {Slight {Eastern cottonwood--| 0 
! ! I ! ! ۰۰۰۰۹90 
i 1 ! ! ! IPecan-------- === | ساد‎ 
i I ١ ! ! {Black walnut-------- e 
1 1 1 1 1 t I 
t d t t 1 1 1 
i i I ! { I i 
Severn part----- | 2o {Slight {Slight {Slight |ModeratelEastern cottonwood==| 100 
i | ! i I iPecan--------------- — 
| { I | | \Hackberry~-~~-------~ Loss 
1 1 1 | | 1 1 
t 1 1 1 1 
I ! i I ١ i ! 
t 1 1 1 1 I { 
I 1 1 t 1 1 
Urban land part.| ! ! ! ! ] 1 
1 1 I i ! V t 
i t 1 t H 
Cleora: I ! ! i i ! ! 
9---- سم مب‎ l 2o {Slight {Slight {Slight {Slight {Eastern cottonwood--| 100 
l f ! i ! INorthern red oak----| 80 
{ l H i l l ! 
1 1 1 1 | ' ١ 
I t t t 1 
| ! i i i t ! 
| I i ! f i | 
I i ! ! ! ١ ! 
Dennis: 1 ! H 1 | ! l 
116: ! ! i i! ! ! I 
Dennis part----- | ہب‎ d------- A )وهه‎ TH HON Lierse, RO NR (as 
! l ١ ! i ! | 
Radley part----- | 20 {Slight {Slight [Slight |Moderate|Black walnut-------- | 0 
i i i ! l INorthern red cak----! ==- 
! | ! i t IGreen ash 76 
l | ! 1 I |l Hackberry Hee, 
! ! i ! ! i 
1 1 1 r 1 | 
t t t t a 
Enders: ١ l ! f ! ! 
148: i | ! i i l 
Enders part----- { 5x {Slight |Moderate|Sìight !Moderate!Northern red oak----| 15 
i i I ! 1 ‘Eastern redcedar----! 5 
1 1 I 1 1 1 
4 DH i ٦ H ! 
Hector part----- I 5x [Slight |Moderatei|Moderate|----—---- {Eastern redoedar----| 30 
1 I 1 1 I 
| | | | | | ! 
t 1 t t i if i 
Glenpool: ١ I ! ! { I | 
21-----.-------- --| 4s {Slight {Slight {Severe |Moderate|Northern red oak----| 60 
l I | I I [Black oak----------- d 
r 1 7 
! | I I | | ! 
Hector: ! ! i i i | i 
122: ! ! ! ! ! 
Hector part-----| 5d {Slight lModerate|Moderate|-----—--- Eastern redcedar----} 30 
1 1 1 1 ' ' 
|| | | 
Linker part-----| 5d [Slight ModeratelModerate|-------- Eastern redcedar----] 35 
t ١ t 1 t I ! 
1 U 1 t t 
l t I { i i ! 
Kamie: l ! ! i i ! ! 
23, 2ll- دسسه‎ ~| 3o Slight {Slight {Slight {Slight [Northern red oak----| 70 
| i ! ١ i 
i i 1 I ! 


See footnote at end of table. 
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Trees to plant 


A —————ÓÀÀ !— —— ——— a m oi 


Shortleaf pine, 
loblolly pine. 


Cottonwood, 
sweetgum, 
black walnut, 
sycmore. 


Shortleaf pine, 
loblolly pine. 


Shortleaf pine. 
loblolly pine. 


Eastern cottonwood, 
American sycamore. 


Sweetgum, 

bur oak, 

green ash, 

black walnut, 
pecan, 

American sycamore. 


Planting not 
recommended. 


Planting not 
recommended. 
Planting not 
recommended. 
Planting not 
recommended. 
Planting not 
recommended. 
Planting not 
recommended. 
Planting not 


recommended. 


Planting not 
recommended. 


I i Potential productivity 


Site 


70 


100 


50 


45 
50 
45 
50 
45 
50 
45 
50 
45 


50 


50 
45 


50 
45 


TULSA COUNTY, OKLAHOMA 


TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


I 
i 
| Important trees ! 
1 
1 
i 


Northern red oak---- 
[Black oak-------- اسان‎ 


Eastern cottonwood-- 


Northern red oak---- 
Black oak----------- 
N 
B 


orthern red oak---- 
lack oak----------- 


1 
1 
1 
t 
1 
1 
! 
i 
i 
i 
1 
I 
t 
i 
i 
1 
0 
I 
I 
1 
i 
! 
' 
| 
32 
t 


{Green ash 


{Bur oak------------- 
I American Sycamore--- 
IPecan-------- deus m -- 


Eastern cottonwood-- 


l Eastern cottonwood-- 
{Northern red oak---- 


Blackjack oak------- 


Post oak------ T 


1 
i 
! 
1 
1 
1 
t 
i 
¡Post ا عون‎ Do 
t 
1 
d 
i 
¡Blackjack Oak------- 
: 

t 


Post oak----~------- 
{Blackjack oak------- 


Post oak---------- “= 
Blackjack oak------- 


{Seedling} Plant 
Imortal- fcompeti- 
f ity { tion 


f 

t 

| 
Slight {Slight 

I 

t 

! 

1 

t 

! 
Slight {Slight 

! 

1 

I 

t 

' 

t 

1 

1 

l 
Slight ¡Slight 

! 
Severe [Moderate 

1 

! 

I 
Moderate|-------- 

| 

1 

! 

1 

H 

I 

i 
Slight [Moderate 

| 

t 

1 

t 

i 

' 

t 

r 

1 

! 

I 
Severe {Slight 

1 

| 
Severe {Slight 

t 

! 

! 
Severe {Slight 

| 

f 
Severe [Slight 

! 

! 
Severe {Slight 

| 
Severe {Slight 

1 

i 
Severe ISlight 

| 
Severe (Slight 

E 

! 


|— Management concerns 


tion 


| 
lordi- 


| Equip- 
InationiErosion | ment 
| symbol [hazard | limita- 
I 
1 1 
i t 
I ! 
i ! 
| 30 {Slight {Slight 
! l 
! ! ! 
i ! l 
! ! f 
! i i 
| 20 {Slight {Slight 
1 i ! 
i i i 
I t 1 
0 t $ 
! ! i 
! i ! 
i f i 
! 3o [slight {Slight 
Wee | 
| 3o {Slight {Slight 
| ! f 
l i i 
I I ! 
! 3w {Slight {Moderate 
E | 
! i I 
! ! | 
I i | 
! i ١ 
| 30 {Slight [Slight 
1 1 
EE GNE 
i 1 l 
1 t 1 
H 1 I 
1 1 t 
I 1 I 
1 1 + 
I | ! 
| I i 
| | I 
! 5o |Moderate!Severe 
! t 1 
t t 1 
| I l 
| 5o {Moderate{Severe 
1 1 
t 1 
! I 1 
i | ! 
! 5x |ModerateiSevere 
I 1 
AE کر‎ 
| 5x IModeratelSevere 
| ! ! 
! | f 
| f i 
| 5x lModeratelSevere 
1 l H 
i l i 
1 5x {Moderate | Severe 
t 1 
! d 
! i 
| 5x ÍModeratelSevere 
I 1 
I 1 
| | I 
| 5x I ModeratelSevere 
I i 
i ! 


I 
! 
end of table. 


Soil name and 
map symbol 


Kamie: 
125: 
Kamie part 


Urban land part. 


Kiomatia: 


Larton: 
128: 
Larton part----- 


Glenpool part--- 


Latanier: 
Mason: 
FA ج مہ مت مہ مہ مم مد یہ مل می ماما مل مد‎ 
Niotaze: 
34: 
Niotaze part---- 
Darnell part---- 
135: 
Niotaze part---- 
Darnell part---- 
136: 
Niotaze parnrt---- 
Darnell part---- 
137: 
Niotaze part---- 
Darnell part---- 


See footnote at 


eastern cottonwood, 
American sycamore. 


88 SOIL SURVEY 
TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
l ! Management concerns 1 Potential productivity | 
Soil name and lordi- | ¦ Equip- Seedling! Plant | l i 
map symbol InationlErosion | ment Imortal- [competi-| Important trees ¡Site | Trees to plant 
Isymbollhazard | limita~! ity ! tion | lindex! 
! 1 I tion t f 1 1 1 
f ! i i j l ! ! 
Niotaze: i ! ! H ١ H ! i 
Urban land part, ! ! ١ ١ | ! ! 
| ! i ! ! ! ! f 
Osage: ! ! i i ! l i ! 
Y5 م ماما‎ bm اج‎ | uw {Slight lModeratelSevere Severe {Bur oak------------- | >-- Pecan. 
t ! ! I | | P ecan ہر‎ a oan سے اسم‎ i 
t I i ! ! Eastern cottonwood--! 80 | 
! i i l ! ! ! ! 
Radley: I 1 I ! ! ! | ! 
47, !H8----.. = { 20 {Slight {Slight {Slight [Moderate|Black walnut-------- | --- [Black walnut, 
1 ١ | ! ! INorthern red oak----| 75 | pecan, 
l | ! ! | {Green ash--------- --| 70 | American sycamore, 
! i i ! I | 68 | hackberry, 
i l ! ! i i |! green ash. 
! ! I ! I { I 
Severn: i i I ! l I i 
YD mo ar م مہ مہ سام‎ --------| 20 {Slight [Slight {Slight {Moderate | 100 [Eastern cottonwood, 
! ! i i ' | --- | American sycamore, 
! i I i | | --- | pecan, 
l ! I I | | ! black walnut, 
I ! I I I ! | sweetgum, 
| j i I ! l ! 
Tullahassee: I i l i ! I : i I 
— een ---------i| 3۷ [Slight IModernatelModeratelModeratelEastern cottonwood--] 90 [Eastern cottonwood, 
١ 1 l ١ 1 lamerican sycamore---| 85 | American sycamore, 
I ! ! I t I ! | sweetgum, 
| H i | l ! 1 | water oak. 
l ! d i 1 ! I 
Wynona ! ! ! ! l ! ! I 
5j3------ ما مت مہ م مہ س مہ ماص م‎ ! 3w {Slight lModeratelModeratelModeratelGreen ash-----------| 76 [Green ash, 
i i I ! ! IPecan--------------- | --- | bur oak. 
! i l ! i {Eastern cottonwood--! 90 | pecan, 
! ! ! i ! I ! ¦ eastern cottonwood, 
f i ! ! l | 1 |! American sycamore, 
! ! i f ! ! i i 
154: : ! ! ! ! I ! ! 
Wynona part----- | 3w {Slight |ModerateiModerate|Moderate|Green ash--------- =-=! 76 !Green ash, 
i ! ! i ÌPecan----- -T---------| --- | bur oak, 
! 1 ! {Eastern cottonwood--! 90 | pecan, 
t E t 
i l f ! 
! ! i ! 
i I ! ! 


Urban land part. 


TThis mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the 
composition and behavior of the whole mapping unit. 
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TABLE 9.--WOODLAND UNDERSTORY VEGETATION 


[Only the soils suitable for production of commercial trees are listed in this table] 


Potential production 
1 


! | 1 
Soil name and | | ! Common plant name | Composition 
map symbol ! Kind of year | Dry weight | 
| |.  Lb/acre | ! Pet 
Choska: | ! ! ! 
Tea اسم کاو‎ IFavorable | 4,600 [Big bluestem | 20 
! Normal i 3,000 I Sedge I 10 
{Unfavorable ! 2,000 IGiant i 10 
i ! lOther trees-------- کر سن‎ ! 20 
I ! !Other perennial ! 20 
! ! ¡Other perennial | 10 
! I {Other shrubs------------------.2222.---2.2--- 10 
| ! ! 
18: | d ! 
Choska part----- [Favorable i 4,600 | Big bluestem- =m =a a a m an a m m at ae a me me me m ae ae m m me e m m 20 
[Normal ! 3,000 !Sedge------------.-- . 10 
l Unfavorable. ! 2,000 {Giant cane---------- ١ 10 
i ! {Other trees------------------- 20 
! 1 {Other perennial 20 
! ! FOther perennial forbs 10 
! ! [Other 5 1008 eo aaa 10 
i 1 0 
Severn part-----|Favorable i 1,500 {Little bluestem-------------------22222--22-- 25 
[Normal { 3,000 |Big bluestem------ .o 10 
lUnfavorable ! 2,000 ICanada wildrye------ 10 
١ 1 : ۰۰۰ 0س‎ 10 
! { {Other perennial 15 
! ! lOther trees-----------22222-2. 15 
H | lOther perennial forbs 10 
! ÌOther shrubs----------- ONN کا ل‎ 5 
I 1 
Urban land part,! ! 
I I 
Cleora: I 
g----------------- {Favorable | 4,600 20 
¡Normal I 3,000 10 
{Unfavorable | 2,000 10 
| ! 20 
l i perennial grasses---- 20 
I I FOther perennial forbs------ 10 
| | Other SRE UBS a a a a a i a a a a E 10 
Dennis: | | ١ 
116: Î ! ! 
Dennis part. | i Ì 
! ! 
Radley part----- |Favorable i 4,500 IBig bluestem 20 
[Normal ! 3,000 !Indiangrass------ 1 15 
IUnfavorable ! 2,000 !Suitchgrass------ 30 
| ! {Other trees---------- ne 20 
! ! iother perennial 5 
i ! lother perennial 5 
l ! Dr Sslirubs----------22-22---22222-22222-- 5 
1 
Enders: H i ! 
148: ! ! ! 
Enders part------ {Favorable i 3,000 ILittle + - ص-0-060>-‎ 0 Neue 20 
¡Normal f 2,200 | Indiangrass~-~~-~~---~--~----~+---++-~~-- 5 
{Unfavorable | 1,500 [Big bluestem--------------- 5 
| 1 | Canada wildrye-----------.-- 10 
l ! {Other perennial 25 
! | {Other perennial 5 
I { [Other shrubs------------ 10 
! ! lOther trees----------22-2l22ll2222222-2-l222-2-- 20 
t t 


See footnote at end of table. 


Composition 
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SOIL SURVEY 


TABLE 9.--WOODLAND UNDERSTORY VEGETATION--Continued 


Common plant name 


| 
| 
| 
| 


ILittle bluestem 
¡Big bluestem--------- 
lIndiangrass-- 
ISwitchgrass----------- 
ICanada wildrye 
{Other perennial grasses 


{Other perennial forbs------- 
lOther shrubs =s s a a m m an e eese 
lother اس 83 ع وه‎ o سن ع‎ een من عن ع م من د عن م من من‎ eee 


I 
1 
I 
[Little bluestem--- 
IBig bluestem----- 
[Other 


{Other perennial grasses 
lOther shrubs 
{Other 


{Little bluestem--- 
{Big bluestem----- 
IIndiangrass------ 
ISwitehgrass------ 
ICanada wildrye---- 
{Other perennial grasses 
{Other perennial forbs-------------- 
{Other 
| Other 


"o 
o 
5 
o 
5 
5 
p 
m 
H 
> 
o 
1 
E 
a 
0 
1 
' 


l 

Little bluesten- ooo ! 
IBig bluestem----- 

IndiangraSS------ 

ISwitchgrâSS------ 

{Canada wildrye 
lOther perennial grasses 
{Other perennial forbs-------------- 
lOther shrubs 
[Other 8 68 ———————— 


{Little bluestem 


[Big bluestem---—- 

{Other trees------ 

م ع عد مد په من من مه من مه اعد an‏ مه په مه مه مه مه په په lOther shrubs = wam‏ 
{Other perennial grasses‏ 

{Other perennial forbs--------------- 

I 

lLittle bluestem----~----~----.~-~-~---------- 


{Big bluestem 
{Other trees------------22-22222-22-2-22-2222-2-2- ! 
[Other عام قم ع مد بی عم مد ع مه مد مد مم مه مد عد سد لد 5 © 615355 .321 2 اع عرعم‎ ! 
lOther perennial Torbs- 1 1 1 1 1 سم‎ ! 
¡Other 


Big bluestem 
{Other trees------- 
[Other 
{Other perennial grasses-----------2----2--- 
Other 


t 
1 
i 
! 
{Little bluestem-------------------- 20 7 ! 
1 
' 
! 
i 
1 
t 


perennial forbs---------------------- 


Potential production 
1 


Dry weight 
Lb/acre 


2,500 
2,000 
1,200 


2,500 
1,600 
1,000 


2,500 
2,000 
1,200 


3,000 
2,200 
1,500 


2,500 
1,600 
1,000 


3,000 
2,200 
1,500 


2,500 
1,600 
1,000 


1 


H 
1 
H 
1 
| 
! 
t 
f 
! 
i 
I 
! 
| 
| 
I 
I 
i 


90 
{ 
Soil name and | 
map symbol | Kind of year 
I 
I 
Enders: I 
148: i 
Hector part------ {Favorable 
{Normal 
{Unfavorable 
| 
t 
| 
I 
I 
1 
1 
! 
Glenpool: I 
Di ad تا ا‎ =... IFavorable 
INormal 
Unfavorable 
1 
i 
Í 
I 
1 
! 
Hector: ! 
122: I 
Hector part------|Favorable 
INormal' 
{Unfavorable 
1 
i 
t 
i 
1 
t 
١ 
t 
1 
1 
! 
Linker part------ {Favorable 
{Normal 
{Unfavorable 
| 
1 
1 
1 
13 
1 
1 
1 
! 
1 
1 
Kamie: ! 
23-----222222-2-2--- {Favorable 
¡Normal 
{Unfavorable 
' 
t 
1 
t 
! 
EI وا يبا ات‎ {Favorable 
[Normal 
{Unfavorable 
! 
1 
1 
1 
! 
125; d 
Kamie pant------- {Favorable 
Normal 
{Unfavorable 


Urban land part. 


See footnote at end of table. 


TULSA COUNTY, OKLAHOMA 
TABLE 9.--WOODLAND UNDERSTORY VEGETATION--Continued 


Potentíal production 


{Other perennial grasses 
lOther perennial forbs--------- 
00ں 0 8 8 2ء‎ 

0 عن غه o o‏ مع o‏ مه مه مهم ع مهم me‏ أ ع مات مهم مته مهس سد سن ا مد lOther trees-‏ 
1 

t 


! | ! 
Soil name and | | ! Common plant name ! Composition 
map symbol | Kind of year | Dry weight | ! 
UE AA sns l تس کی‎ "eU MERE سس‎ 
١ ! Lb/acre 1 
Kiomatia: ! ! l 
27---------------- IFavorable l 5,000 [Big bluestem- = =m m = === = = 
Normal i 4,000 {Little bluestem 
{Unfavorable ! 2,000 lIndiangrass------------ 
! ! lother perennial 
! ! lother perennial 
l ! {Other shrubs 
| KS EP BO u بب‎ 0 ! 
Larton: ! ! | 
128: l { | 
Larton part----- {Favorable ! 2,000 Little 81 146 3 52 810 9ٹ سم سن من اح ع م جه‎ 
{Normal ! 1,400 Pande ما مد عم مم مد یم یدع مد‎ un 
|1 6 | 1,000 lOther perennial grasses 
! I ¡Other perennial 
! I Iother 
| ! [Other 
0 t 
Glenpool part---lFavorable | 2,500 [Little bluestem 
{Normal ! 1,600 [Big biuestem-------- 
{Unfavorable ! 1,000 lOther trees----------------2.-2222- 
| | [Other perennial 
| ! {Other shrubs---------------4.-22--- 
! | ¡Other perennial 
I ! 
Latanier: ! | ! 
Ze [Favorable | 5,500 'Switchgrass 
{Normal ! 4,500 | 1201 8 
{Unfavorable ! 3,500 IBig bluestem------------------.-- 
! ! [Eastern gamagrass--- 
! i ILittle bluestem----- 
| ! Prairie cordgrass--- 
t d {Other 31 0 au uaa unos uu 
! | lOther perennial grasses 
i I fother perennial forbs------------ 
| I ¡Other 917 1٦ ube ماعن ع م م د د من من عن م نج ید مد م ماحد‎ eee مام‎ 
t 1 
Mason: 1 ! { 
31----7--—--------- | Favorable i 4,500 Big bluestem---------.. مه مه مه هم‎ o مه مه مد‎ M o a a 
INormal ! 3,000 !Indiangrass--------- 
{Unfavorable i 2,000 [| Switchgrass-~-~---+-+ 
! i {Little bluestem 
Í I {Other trees---------------22-22-22- 
i i lOther perennial grasses 
i i 'Other perennial forbs------------ 
i 897 Sshrubs-------22222222222.2-2-222------ 
t 
Niotaze: ١ ١ ! 
134: 1 ! ! 
Niotaze part----lFavorable ١ 3,000 {Little bluestem 
[Normal ! 2,200 {Big bluestem-------- 
¡Unfavorable H 1,500 IPost oak------------ 
i I ‘Other trees--------~----------~-- 
i i {Other perennial grasses 
H ! ¡Other perennial forbs------------ 
| | ¡Other Shrubs--------222--Ll2ll2l22l2l2l2l2-2222---- 
1 
Darnell part----|Favorable ! 2,200 Little bluestem--------------+~..--~-+---~-- 
{Normal | 1,500 | Big bluestem-----~---~~~~~-----~-~-------~-- 
{Unfavorable I 1,000 !Indiangrass---------------2---22l22.22222-22--2- 
{ ISwitchgrass------------------- 
| !Side-oats grama--------------- 
t 
1 
I 
! 
l 


See footnote at end of table. 
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TABLE 9.--WOODLAND UNDERSTORY VEGETATION--Continued 


Potential production 
1 
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Urban land part. 


! | ! 
Soil name and ! I Common plant name | Composition 
map symbol ! Kind of year ! Dry weight | | 
ا و ايت‎ ARAS ASE ES بت‎ = IE DE 
| | Lb/acre | Pet 
Niotaze: ! ١ ! 
135: i | | 
Niotaze part----lFavorable I 3,000 {Little bluestem 25 
iNormal | 2,100 [Big bluestem-------.--- 10 
[Unfavorable | 1,500 [Post oak--------------- 10 
! I [Other trees 15 
i | lOther perennial 25 
! | lOther perennial 5 
i ! [Other Shrub g-m- EE بيه‎ 10 
t 
Darnell part----|Favorable ١ 20 {Little bluestem 30 
¡Normal I 1,500 1818 bluestem----------- 10 
{Unfavorable i 1,000 | Indiangrass-- 5 
| I ISwitoehgrass------------ 5 
i I !Side-oats grama 5 
l I {Other perennial 15 
l ! [Other perennial 5 
! ! lOther shrubs----------- 10 
l | 089 OOO Swann کس‎ a ع جاع‎ een 15 
0 i 
136: ! ! i 
Niotaze part----ÍFavorable | 2,000 (Little 61: 1681562 کو سد جد یھ سرب كاك ناك نام حاتت‎ Ae اعد‎ 25 
INormal ! 1,100 | Big bluestem------------2----2-2222--2 20 
lUnfavorable ! 600 IPost oak---- 10 
l l [Other trees------------ 20 
l ! {Other perennial 15 
I | {Other perennial forbs 5 
| ! تحت‎ ShrubS-—--- 0ۃ‎ 0022220 5 
t t 
Darnell part----ÍFavorable ! 1,200 ILittle bluestem 20 
i Normal ! 700 [Big bluestem---~---~~~----+-+-----~+--------+-+- 10 
{Unfavorable ! 400 !Indiangrass-- 5 
| ! ET 5 
| H ISide-oats grama 5 
| | {Other perennial 25 
| i {Other perennial forbs 5 
I i tOther shrubs-------------- 10 
I ! lOther tr66S---—---- oue 15 
! l 1 
137: | l | 
Niotaze part----|Favorable ! 3,000 {Little bluestem 25 
¡Normal i 2,100 [Big bluestem- م مال‎ umm امه‎ = m = = = 10 
{Unfavorable ! 1,500 [Post oake-------------2-2-2-2----2---2--- 10 
! ! [Other trêêS-----------—-—- 15 
| H {Other perennial 25 
| | ‘Other perennial forbs 5 
! ¡Other 3717105 EE 10 
t t í 
Darnell part---|Favorable ! 2,200 {Little biuesten-, 7 شت۳ت‎ 30 
INormal ! 1,500 IBig bluestem------------.- 10 
{Unfavorable d 1,000 !Indiangrass---------.-2--- 5 
! ! ISwitehgrass-- 5 
! i [Side-oats grama--------- 5 
l ١ {Other perennial grasses 15 
! ! {Other perennial forbs 5 
| 1 {Other SHP 99۷ب‎ 10 
! d lOther EFE سه دتو‎ a عسات مہ ور‎ a كمد معدت عه‎ 15 
1 1 
d d 
l ! 


See footnote at end of table. 
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TULSA COUNTY, OKLAHOMA 


TABLE 9.--WOODLAND UNDERSTORY VEGETATION--Continued 


Common plant name 


t 

!Indiangrass-- 
Big bluesteme--------------222-2-222-2-2-2-2--- 
{Eastern gamagrass 
ILittle bluestem----------- 
IPrairie cordgrass 
fOther trees--------------- 
lOther perennial 
fOther perennial forbs------------.--- 
'Other :وور‎ Sn suum o مد می عن‎ n an d 


perennial grasses--- 
lother perennial forbs----- 
1000س .۸ ی۶۰۷۷‎ i 


¡Little Bluest ê ے مھا‎ a aa 9 
IBig bluestem----------- 

ICanada wildrye 
A Rasa ass سا مھ کسام ےھ رت سر مر سا‎ 
lOther perennial 
¡Other trees------------ 
[Other perennial 
!'Other shrubs--------.-----2222-2-22-2--222-2-2--- 


IGiant cane------------- 
ISwitchgrass-— 
|Indiangrass------------ 
!Eastern gamagrass 
IWildrye 
[Panicum---- 
fother perennial 
{Other perennial 


'Other trees-----------.-----22-2--- 

¡Other SDP UD Sereno e 5 
i 

I 

ILittle bluestem~------~---~~-+~~--+~---+-+------ 20 
{Big bluestem-------- ! 10 
{Canada 56 10 
LE cum~ -= ~ n m m m m e m m a me m m me me 1 a e 10 
{Other perennial 10 
Other trees------------2-22l2--.2-2--- 20 
lOther perennial 10 
¡Other Shrübsc---------2l22l-22.-222-22-------- ! 10 
1 

! 

[Little bluestêT------ mm me me اع‎ m م‎ a مه عن‎ o o o =e 20 
IBig bluestem------------------ i 10 
| Canada wildrye------------------- 10 
Panico Ue می مع‎ o مم مہ ہم مد ید مد مد مد ید ید مع سی مل‎ 10 
lother perennial 10 
| 0181617 1-1110 20 
fOther perennial : 10 
{Other SDP UD Se ss m 90999090 00000 10 


Potential production 
1 


Soil name and 


1 
1 
f i 
map symbol ! Kind of year ! Dry weight 
| ¦ Lb/acre 
Osage I l 
کا ساپ سا كلا‎ rus عراس عبات دام‎ {Favorable I 5,500 
INormal i 4,500 
[Unfavorable I 3,500 
1 
i i 
t : 
I I 
t t 
l ! 
1 1 
t t 
' 1 
1 1 
I l 
! ¿ 
Radley: i i 
47, 148------~---- ¡Favorble 1 4,500 
[Normal f 3,000 
{Unfavorable ! 2,000 
i ' 
H 1 
! I 
1 1 
t t 
| ! 
Severn: l l 
ات کک کر پل‎ 7 IFavorable ! 4,500 
¡Normal | 3,000 
{Unfavorable I 2,000 
I 
i i 
H i 
1 1 
1 1 
1 1 
t t 
I t 
1 3 
l l 
Tullahassee: 4 i 
GE [Favorable i 5,500 
{Normal I 4,500 
{Unfavorable l 3,500 
! t 
i i 
1 1 
1 1 
' 1 
H t 
1 ' 
1 t 
! i 
1 ' 
t t 
! i 
Wynona i I 
53--------222l2-2-2--- Favorable | 4,500 
Normal i 3,000 
{Unfavorable I 2,000 
l 
[ 
I 
1 
I 
154: ! 
Wynona part----—- IFavorable 4,500. 
! Normal 3,000 
{Unfavorable 2,000 


Urban land part, 


WIER mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the 
composition and behavior of the whole mapping unit. 


94 SOIL SURVEY 


TABLE 10.--BUILDING SITE DEVELOPMENT 


["Shrink-swell'" and some of the other terms that describe restrictive soil features are defined in the 
Glossary. See text for definitions of "slight," "moderate," and "severe." Absence of an entry means 
soil was not rated] 


o o 
depth to rock. depth to rock. depth to rock. depth to rock. depth to rock. 


| ! Dwellings ! Dwellings l Small | 
Soil name and ! Shallow i without t with H commercial I Local roads 
map symbol l excavations l basements i basements 1 buildings | and streets 
1 ' 
—L 
l ! ! ! ! 
Apperson: ! i i po | 
1, 2-----2-2.2--2-2.-----|Severe: l Severe: i Severe: | Severe: l Severe: 
| too clayey, I shrink-swell, | low strength, | low strength, | low strength, 
| depth to rock, | low strength, |! shrink-swell, | shrink-swell, | shrink-swell. 
| wetness. | wetness. | wetness, | wetness. i 
1 I 1 1 t 
Bates: i ! | ! ! 
3-----------2----2--- Moderate: l Moderate: Moderate: l Moderate: I Moderate: 
| depth to rock. f shrink-swell. I depth to rock, | shrink-swell. ! depth to rock, 
! ! | shrink-swell, ! ! shrink-swell, 
UT ! ! | i 
Bates part------- IModerate: IModerate: {Moderate: IModerate: Moderate: 
| depth to rock. f depth to rock. | depth to rock. | depth to rock. | depth to rock. 
1 I 1 1 
t 0 1 I 
Coweta part------ I Moderate: I Moderate: I Moderate: I Moderate: I Moderate: 
| depth to rock. | depth to rock. I depth to rock. | depth to rock. | depth to rock. 
D 1 1 1 
Catoosa: ! 1 i | ! 
5---------------2--- l Severe: IModerate: ISevere: Moderate: | Severe: 
I depth to rock. | low strength, | depth to rock, ! low strength, | low strength. 
١ I depth to rock, | low strength, | depth to rock, 
! | shrink-swell. I shrink-swell. | shrink-swell. 
t 1 I 
16; | | | | 
Catoosa part----- | Severe: I Moderate: f Severe: i Moderate: I Severe: 
| depth to rock. | low strength, | depth to rock, | slope, | low strength. 
i | depth to rock, ! low strength, | shrink-swell, ! 
! | shrink-swell. | shrink-swell. I depth to rock. 
1 1 i I 1 
t t i 1 1 
Rock outerop ! i ١ i ١ 
pare. | | | | | 
t 1 1 1 1 
Choska: i ! i ! ! 
Too Moderate: |Severe [Severe: ISevere: IModerate: 
| floods. | floods | floods. | floods. | floods, 
I ! ! ! ! low strength. 
l ! ! i I 
18: I i 1 i i 
Choska part------iModerate: {Severe {Severe: l Severe: l Moderate: 
! floods. ¦ floods. | floods. ¦ floods. | floods, 
I ! ! i ! low strength. 
I H 
t 1 t 1 1 
Severn part-----— Moderate: l Severe: l Severe: Severe: l Moderate: 
| floods. | floods. | floods. | floods. | floods, 
! ! ! ! ! low strength. 
1 1 DH ' 
t H t 1 1 
Urban land part. | ! ! ! ! 
t t t 1 d 
Cleora: ! i ! ! ! 
genn -=-= Severe: {Severe ISevere: Severe: Moderate: 
| floods. I floods | floods. | floods. | floods, 
I i i i | low strength. 
l ! ! i i 
Coweta: | I | 
10: t i i 1 i 
Coweta part------ Moderate: Moderate: Moderate: Moderate: {Moderate : 
t 1 H 1 
| | | | | 
Bates part-------|Moderate: IModerate: ¡Moderate: ¡Moderate: IModerate: 

| depth to rock. | shrink-swell. | depth to rock, | shrink-swell. | depth to rock, 

I shrink-swell. : | shrink-swell. 

1 1 1 1 1 


See footnote at end of table. 
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Local roads 
and streets 


Moderate: 
depth to rock, 
slope. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
shrink-swell, 
wetness, 
low strength. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
floods. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
slope, 
shrinkeswell. 


Severe: 
depth to rock, 
large stones, 
slope. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


TULSA COUNTY, OKLAHOMA 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Small 
commercial 
buildings 


Moderate: 
depth to rock, 
slope. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
wetness, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
floods. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
slope, 
shrink-swell, 
low strength. 


Severe: 
depth to rock, 
large stones, 
Slope. 


Severe: 
shrink-swell, 
low strength, 


Severe: 
shrink-swell, 
1 


1 
i 
U 
1 
1 
H 
1 
a 
! 
1 
t 
t 
t 
DH 
1 
1 
1 
| 
i 
t 
t 
1 
t 
1 
! 
1 
H 
i 
1 
t 
1 
1 
1 
1 
li 
i 
1 
1 
! 
1 
t 
1 
t 
' 
t 
I 
I 
i 
1 
t 
1 
1 
7 
t 
i 
1 
t 
1 
1 
d 
D 
1 
1 
t 
t 
t 
1 
1 
! 
' 
t 
1 
1 
1 
t 
| 
| 
I 
1 
1 
1 
D 
1 
| 
| 
i 
i 
I 
٦ 
1 
1 
1 
1 
I 
i 
1 
t 
I 
t 
| 
1 
t 
i 
l 
t 
! 
1 
¥ 
I 
1 
1 
1 
! 
! 
1 
1 
t 
! 
I 
! 
t 
t 
! 
| low strength. 
1 
t 


Dwellings 
with 
basements 


Moderate: 
depth to rock, 
slope. 


shrink-swell, 
low strength, 
wetness. 


Severe: 
wetness, 
shrink-swell, 
low strength. 


wetness, 
shrink-swell, 
low strength. 


shrink-swell, 
wetness, 
low strength, 


1 
t 
1 
t 
I 
i 
1 
t 
I 
l 
I 
i 
t 
1 
t 
1 
t 
! 
1 
t 
! 
7 
1 
I 
t 
t 
+ 
i 
! 
! 
4 
1 
I 
t 
! 
1 
1 
1 
t 
1 
1 
1 
1 
1 
t 
i 
H 
1 
t 
' 
t 
' 
t 
' 
t 
1 
t 
' 
t 
d 
ISevere: 
| wetness, 
| shrink-swell, 
| low strength. 
1 

' 

t 

t 

I 

! 

d 

اص 

t 

1 

* 

1 

H 

I 

| 

I 

1 

H 

1 

1 

I 

| 

| 

1 

1 

1 

l 

| 

| 

I 

| 

| 

! 

! 

1 

1 

! 

H 

1 

I 

t 

t 

1 

1 

1 

I 

1 

1 

i 

1 

t 

1 

i 

! 


Severe: 
floods. 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
slope, 
depth to rock. 


Severe: 
depth to rock, 
large stones, 
slope. 


Severe: 
shrink-swell, 
low strength, 
wetness, 


Severe: 
shrink-swell, 
low strength, 
wetness. 


| I Dwellings 
Soil name and ! Shallow | without 
map symbol i excavations H basements 
مر اب سس کے‎ o ےس‎ E وت ای‎ 
13: P 
Coweta part-~-~~~/Moderate: Moderate: 
Slope, depth to rock, 
depth to rock, slope. 
Eram part-------- Severe: Severe: 
too clayey, shrink-swell, 
wetness. low strength. 
Urban land part. 

13, 1a4-------- -|Severe: Severe: 
wetness, shrink-swell, 
too clayey. low strength. 

Dennis part----- =i Severe: Severe: 
shrink-swell, 


low strength. 


Severe: 
shrink-swell, 
wetness, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
floods. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
slope, 
shrink-swell, 
low strength. 


Severe: 
depth to rock, 
large stones, 
slope. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


depth to rock, 


too clayey. 


Severe: 
wetness, 

too clayey, 
low strength, 


Severe: 
wetness, 
too clayey. 


Severe: 
floods. 


| 
| 
1 
1 
1 
l 
| 
I 
1 
| 
| 
! 
t 
| 
! 
! 
! 
| wetness, 
! 
! 
1 
1 
| 
[ 
t 
i 
! 
d 
I 
i 
! 


-[Severe: 
wetness, 
too clayey. 


-|Severe: 
slope, 
too clayey. 


-|Severe: 


large stones. 


evere: 
too clayey, 
wetness. 


t 
! 
d 
i 
! 
-is 
| 
l 
l 
I 


! 
- Severe: 
too clayey, 
wetness. 


| 
i 


end of table. 


Coweta: 


Dennis: 
12, 


115; 


Carytown part--- 


116: 


Dennis part----- 


Radley part----- 


117: 
Dennis part----- 


Urban land part. 


Enders; 
148: 


Enders part----- 


Hector part----- 


120: 


Eram part------- 


See footnote at 


l Small 1 
! commercial | Local roads 
! buildings ! and streets 
1 ED 
! I 
! | 
! ! 
IModerate: |Moderate: 
f depth to rock, | depth to rock, 
I slope. ! slope. 
' ! 
ISevere IModerate: 
| slope ! slope. 
! i 
| | 
t t 
! i 
ISevere: Severe: 
| depth to rock. ! depth to rock. 
1 
| Severe: IModerate: 
depth to rock. H depth to rock. 
i t 
! 1 
IModerate: Moderate: 
H slope. ! low strength. 
1 t 
[Slight---------- i Moderate: 
i | low strength. 
! ! 
! 
IModerate; IModerate: 
I slope. | low strength. 
i ! 
! ! 
! ! 
| Severe: l Severe: 
i slope. | slope. 
t 
| i 
| Severe: | Severe: 
| floods. ! floods. 
t 
| ! 
| | 
I ! 
ISlight---------- I Moderate: 
! low strength. 
t 
ISiight----- ------|Slight. 
1 
i i 
! I 
| ! 
| Severe: | Severe: 
| floods, | shrink-swell, 
| shrink-swell, | low strength. 
| wetness: ER 
I ! 
I ! 
IModerate: IModerate: 
| shrink-swell, | low strength, 
! low strength. | shrink-swell. 
t 1 
l I 
ISevere: {Moderate: 
{ floods. ¦ floods, 
I | shrink-swell, 
! : floods. 
i 1 


SOIL SURVEY 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
with 
basements 


Moderate: 
depth to rock, 
slope. 


slope. 


Severe: 
depth to rock. 


Severe: 


1 
t 
t 
1 
t 
t 
1 
r] 
t 
' 
t 
t 
1 
I 
t 
i 
t 
! 
! 
d 
[Moderate: 
1 
i 
t 
1 
7 
! 
! 
i 
1 
l 
! 
| 
| depth to rock. 


t 
ISlight---------- 


ISlight---------- 


Moderate: 
Shrink-swell, 
low strength. 


Severe: 


loods. 


wb 


Slight---------- 


Slight m m m m mo me ae e a =e 


Dwellings 
without 
basements 


Moderate: 
depth to rock, 
slope. 


Moderate: 
slope. 


Severe: 
depth to rock. 


Moderate: 
depth to rock. 


Severe: 
slope. 


Severe: 
floods. 


Severe: 
floods, 
shrink-swell, 
wetness. 


Moderate: 
shrink-swell, 
low strength. 


Severe: 
floods. 


n 
H 
i Shallow 
I excavations 
t 
1 
1 
t 
1 
I 
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Soil name and 


map symbol 


Eram: 
120: 


Coweta part------|Moderate: 


slope, 

! depth to rock. 
H 
| 


depth to rock. 


---|Moderate: 


| too clayey, 
| floods. 

! 
| 


Glenpool: 
ا‎ LS | Severe: 
| too sandy, 
| cutbanks cave. 
I 
Hector: ! 
122: I 
Hector part--- {Severe: 
I depth to rock. 
Linker part--- l Severe: 
I depth to rock. 
Kamie: d 
23-----2---2------ ISevere: 
| too sandy. 
1 
1 
2 تم مه مه مه مه مه مه مه مه مهام‎ LEE 
: 1 
1 
! 
125: i 
Kamie part-------[Severe: 
I too sandy. 
Urban land part. I 
Kanima: i 
1:26 E sess ISevere: 
| slope. 
d 
Kiomatia: ! 
UE د‎ usss sss ISevere: 
| floods, 
| too sandy. 
l 
Larton: ! 
128: 
Larton pant------[Slight----------- 
1 
Glenpool part----lSevere: 
| too sandy, 
| eutbanks cave. 
d 
Latanier: ! 
لہ‎ ~~~ ~~~ ~~~ Severe: 
| floods, 
| wetness, 
| too clayey. 
! 
Lula: ١ 
30 سات سام سام مات نم‎ Moderate: 
| too clayey, 
1 
1 
! 


j1----.-...-.--- 


See footnote at end of table. 


Local roads 
and streets 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 

low strength, 
shrink-swell, 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
low strength, 
shrink-swell, 
depth to rock, 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 

low strength, 
Shrink-swell, 
depth to rock, 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
low strength, 
shrink-swell, 
depth to rock, 
slope. 


Severe:, 
depth to rock, 
slope. 


Moderate: 
low strength. 


Severe: 
low strength, 
Shrink-swell. 


Severe: 
low strength, 
shrink~swell. 


TULSA COUNTY, OKLAHOMA 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


| Small 
i commercial 
١ buildings 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low. strength, 
slope. 


Severe: 
shrink-swell, 
low strength, 
wetness. 


Moderate: 


depth to rock. 


Severe: 
shrink-swell, 
low strength, 
wetness, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
shrink-swell, 
low strength, 
wetness, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
shrink-swell, 
low strength, 
wetness, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
Shrink-swell, 
low strength. 


Severe: 
Shrink-swell, 
low strength. 


Dwellings 
with 
basements 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength, 
w 


etness. 


Moderate: 


depth to rock. 


Severe: 
Shrink-swell, 
low strength, 
wetness, 
slope. 


| 
I 
H 
1 
1 
t 
! 
1 
i 
1 
| 
: 
| 
! 
! 
! 
l 
! 
! 
l 
! 
! 
! 
! 
1 
! 
t 
! 
|Severe: 
| depth to rock, 
¦ slope. 
| 
! 
| 
! 
! 
! 
i 
! 
| 
! 
! 
t 
i 
! 
! 
! 
I 
! 
| 
I 
! 
I 
| 
| 
I 
I 


Severe: 
shrink-swell, 
low strength, 
wetness, 
slope. 

Severe: 

depth to rock, 
slope. 


Severe: 
Shrink-swell, 
low strength, 
wetness, 
Slope. 


Severe: 
depth to rock, 
slope. 


ISlight---------- 
I 


1 

1 

l 

t 

I Severe: 

| low strength, 
| wetness, 

I shrink-swell. 
1 

! 

I 

i 

I 

i 

1 

t 

1 

1 

1 

t 


Severe: 
low strength, 
wetness, 

5 


hrink~swell, 


Dwellings 
without 
basements 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength, 
wetness. 


Moderate: 
depth to rock. 


Severe: 
shrink-swell, 
low strength, 
wetness, 
Slope. 


| 
! 
! 
1 
| 
I 
| 
I 
l 
{ 
i 
| 
l 
I 
l 
1 
| 
I 
| 
i 
! 
! 
f 
i 
! 
| 
! 
i 
i 
l 
ISeverê: 

| depth to rock, 
! slope. 
| 

! 

i 

! 

! 

t 

! 

| 

l 

! 

l 

! 

i 

! 

! 

1 

| 

i 

! 

! 

| 

f 

! 

d 


Shrink-swell, 
low strength, 
wetness, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
shrink-swell, 
low strength, 
wetness, 
slope. 


Severe: 
depth to rock, 
slope. 


e 
low strength, 
shrink-swell. 


vere: 
ow strength, 
hrink-swell. 


t ده‎ 


1 
l Shallow 
i excavations 


Soil name and 
map symbol 


Newtonia: 


32------------2-----lSevere: 


too clayey. 


! 
H 
i 
! 
i 
i 
—X een a bn 
! 
I 
1 
l 
] 


too elayey, 
wetness. 


i 
i 
t 


33-------- 
too clayey. 
Niotaze: 
34: 
Niotaze part----- ISevere: 
wetness, 
| depth to rock 
| 
Darnell part----- |Moderate: 
| depth to rock. 
135: | 
Niotaze part----- | Severe: 
wetness, 
| depth to rock, 
| slope. 
i 
I 
Darnell part-----|Severe: 
| depth to rock, 
| slope. 
t 
136: I 
Niotaze part-----[Severe: 
! wetness, 
! depth to rock, 
| slope. 
i 
! 
Darnell part----- ISevere: 
| depth to rock, 
| slope. 
! 
137: l 
Niotaze part----- [Severe: 
| wetness, 
| depth to rock, 
| slope 
! 
Darnell part----- [Severe: 
| depth:to rock, 
slope. 
Urban land part. | 
)íl-waste land: i 
38. | 
I 
)kay: ! 
39, 40, 41, b2----- {Slight----------- 
)kemah: i 
B3------—-—---------lSevere: 
| too clayey, 
i wetness. 
! 
Um 
Okemah part------ [Severe: 


See footnote at end of table. 


Local roads 
and streets 


Severe: 
low strength, 
5 


hrink-swell. 


Severe: 
shrink-swell, 
wetness, 
low strength. 


Severe: 
wetness, 
floods, 
shrink-swell. 


Severe: 
floods. 


Moderate: 
floods, 
low strength. 


Severe: 
depth to rock, 
low strength. 


Severe: 


e 
floods. 


‘Severe: 
floods, 
low strength. 


Severe: 
floods, 
low strength, 


SOIL SURVEY 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Small 
commercial 
buildings 


Severe: 
wetness, 
shrink-swell, 
low strength. 


shrink-swell, 
wetness, 
low strength. 


floods, 


floods. 


vere: 
epth to rock, 
ow strength. 


Hao 


wetness, 
floods. 


wetness, 
floods. 


١ Dwellings 
| with 
| basements 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
wetness, 
low strength. 


Severe: 
wetness, 
floods, 
shrink-swell, 


vere: 
loods. 


۵جو 


Severe: 
floods. 


Severe: 
depth to rock, 
low strength. 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods. 


Dwellings 
without 
basements 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
wetness, 
low strength. 


Severe: 
wetness, 
floods, 
shrink-swell. 


Severe: 
floods. 


Severé: 
floods. 


Severe: 
depth to rock, 
low strength. 


Severe: 


loods. 


oO 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 


! 
| 
| 
1 
| 
I 
t 
! 
! 
! 
! 
! 
! 
i 
! 
I 
i 
i 
I 
I 
i 
! 
! 
f 
i 
| 
ł 
! 
! 
i 
Í 
i 
! 
! 
! 
! 
! 
f 
! 
i 
f 
! 
i 
i 
| 
i 
! 
| 
i 
! 
l 
! 
| 
l 
! 
i 
I 
f 
i 
| floods. 
| 


depth to rock. 


Shallow 
excavations 


ISevere: 


wetness, 
too clayey. 


wetness, 
too clayey, 
low strength. 


l Severe: 

| wetness, 

| floods, 

| too clayey. 
! 
l 
l 


ISevere: 
| floods. 
l 


IModerate: 
| floods. 


| 
| 
| 


ISevere: 

| wetness, 
| fioods. 
d 


ISevere: 

| wetness, 
| floods. 
d 
| 
l 


98 


Soil name and 
map symbol 


Okemah: 
144; 


Parsons part--- 


t 
! 
' 
t 
! 
Carytown تسس و د د‎ 
| 
1 
t 
! 


Shidler: 
150: 


Shidler part--- 


Rock outcrop 
part. 


Tullahassee: 


"0700 


Urban land: 
52. 


Wynona: 


EE 


15¥: 


Wynona part---- 


Urban land part, 


This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the 
composition and behavior of the whole mapping unit. 
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TABLE 11.--SANITARY FACILITIES 


["Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the 
Glossary. See text for definitions of "slight," "moderate," "severe" and other terms used to 
rate soils. Absence of an entry means soil was not rated] 


l Trench ! Area ! 

! sanitary i sanitary ! Daily cover 

١ landfill I landfill | for landfill 
' 

I i I = 

! ! ! 

{Severe: |Severe: l Poor: 

| too clayey, | wetness. ! too clayey. 

! depth to rock. |! | 

I l i 

| | I 

I i ! 

I Moderate: ISlight----------- Fair: 

¦ depth to rock. I | thin layer. 

| t t 

l I i 

Moderate: |Slight----------- | Fair:‏ گا 

| depth to rock. | | thin láyer. 

| ! ! 

ISevere: ISlight----------- Poor: 

| depth to rock. | | thin layer. 

' D 

| | 

l Severe: 8131 مس 6ا وچ‎ sau [Fair: 

! depth to rock. ! ! thin layer. 

l i t 

I i 1 

ISevere: ISlight----------- [Fair: 

Í depth to rock. | | thin layer. 

! l 

1 i ! 

j i ! 

! 1 

1 1 d 

ISevere: I Moderate: | Good 

| seepage. ! floods. I 

| | | 

ISevere: {Moderate Good. 

| seepage. l floods. | 

i i 

ISevere: ISevere: {Good 

! seepage. | seepage. | 

I ! 

| ! i 

l ! i 

i ! ! 

f | 1 

ISevere: l Severe: IGood. 

| floods, | floods, l 

! seepage. | seepage. ! 

t t 

1 I i 

i i I 

l Severe: I I 

| depth to rock. I I thin layer. 

d : 

Moderate: IS1ight---------- “Fair: 

| depth to rock. | | thin layer. 

4 

i | | 

ISevere: ISlight----------- [Poor 

! depth to rock. | l thin layer. 

1 

1 0 

ISevere: | Severe: l Poor: 

| too clayey. | wetness. thin layer. 

1 1 

1 P 

| i 

I | 

l ! 

I ! 


areas 


1 
t 
| Sewage lagoon 
' 


ا 


rock, 


rock. 


rock. 


rock. 


rock. 


rock. 


rock. 


rock. 


rock. 


rock, 


I 
I 
! 
I Moderate: 
depth to 
W 


! 

I 

| wetness. 
i 
I 
1 
I 
1 
l 


! 
i 
1 
i 
t 
! 
i 


i 
i 
i 
1 
5 


Se 
depth to 


Se 
depth to 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
floods. 


Severe: 
seepage, 
floods. 


Severe: 
depth to 


Severe: 
depth to 


5 


l 

l 

d 

! 

! 

! 

1 

1 

i 

i 

! 

1 

l 

| 

| 

1 

! 

l 

E 

I 

1 

| 

i 

1 

i 

! 

i 

| 

! 

! 

t 

i 

1 

: 

! 

i 

! 

i 

! 
ISe 

! depth to 
I 
! 
| 
t 
| 
| 
i 


Urban land part. 


I Septic tank 
Soil name and i absorption 
map symbol | fields 
1 
EY من ات‎ 
| 
Apperson: f 
y 2 عام مايه معد مامه بم‎ [Se y ere: 
| peres slowly, 
| depth to rock, 
{ wetness, 
t 
I 
Bates: | 
3e-----------------|Severe: 
| depth to rock. 
1 
14: ! 
Bates part-------|Severe: 
١ depth to rock. 
i 
1 
Coweta part------|Severe: 
| depth to rock. 
U 
t 
Catoosa: ! 
Dar Severe: 
| depth to rock. 
! 
16: H 
Catoosa part-----|Severe: 
| depth to rock. 
i 
Rock outcrop I 
part. | 
Choska: ! 
Tessa درم ما سام‎ ON | Moderate: 
| floods. 
! 
18: 
Choska .part------ [Moderate: 
| floods. 
Severn part------ IModerate: 
| floods. 
| 
Urban land part. | 
! 
t 
Cleora: I 
Quema | Severe: 
| floods. 
i 
! 
Coweta: i 
140: i 
Coweta part------ l Severe: 
| depth to rock. 
Bates part-------lSevere: 
| depth to rock. 
! 
111: b. 
Coweta part------[Severe: 
| depth to rock. 
i 
Eram part------- -| Severe: 
| peres slowly, 
{ wetness, 
I depth to rock. 
! 
1 
I 
t 


See footnote at end of table. 


Daily cover 
for landfill 


" 


o 
thin layer. 


rU 


oor: 
thin layer. 


Poor: 

too clayey, 
wetness, 

hard to pack. 


Poor: 
thin layer. 


Good. 


o 
thin layer. 


"0 


oor: 
too clayey. 


Poor: 
thin layer, 
large stones, 
Slope. 


oor: 
thin layer. 


oo 
thin layer. 


Fair: 
too sandy. 


000000ص ا مب A‏ کات Es A‏ 


oor: 
thin layer. 


Area 
sanitary 
landfill 


evere: 


Se 


wetness. 


evere: 


Se 


wetness. 


evere 


Se 


wetness. 


vere: 
etness. 


vere: 
slope. 


vere: 
eepage, 
lope. 


vere: 
wetness. 


evere: 
wetness. 


derate: 
slope. 


vere: 


eepage. 


vere: 
eepage. 


5 


ع5 
Se‏ 
S‏ 
8 
Se‏ 
Se‏ 
Mo‏ 
Se‏ 


s 


Se 
s 


SOIL SURVEY 


11. --SANITARY FACILITIES--Continued 


Trench 
sanitary 
landfill 


Severe: 
too clayey. 


Lo 


evere: 
too clayey. 


Severe: 
wetness, 
too clayey. 


Severe: 


e 
too clayey. 


vere: 


Se 
floods. 


Severe: 


6 
too clayey. 


1 

t 

1 

t 

1 

t 

1 

n 

+ 

1 

1 

1 

1 

! 

i 

' 

t 

' 

t 

| 

I 

1 

1 

t 

1 

t 

! 

I 

E 

1 

1 

! 

1 

1 

! 

l 

i 

1 

1 

! 

H 

1 

f 

1 

H 

| 

1 

H 

i 

i 

H 

1 

1 

I 

t 

| 

I 

Moderate: i 
depth to rock, | 
too clayey. { 
! 

Severe: ! 
depth to rock, | 
seepage, ! 
large stones. l 
| 
1 
i 
' 
1 
| 
| 
1 
1 
1 
t 
| 
H 
1 
! 
1 
1 
1 
t 
! 
1 
t 
! 
1 
l 
1 
t 
! 
i 
! 
' 
t 
1 
1 
1 
1 
d 
! 


Severe: 
too clayey. 


Severe: 


e 
too clayey. 


Severe: 
depth to rock. 


Severe: 
seepage. 


Severe: 
epth to rock, 


eepage. 


KR 


1 
t 
| Sewage lagoon 
Í areas 


Moderate: 
slope. 


Moderate: 
slope. 


Slight-----.---2--- 


rock, 


rock. 


rock, 


rock, 


rock, 


Moderate; 
slope. 


Severe: 
floods. 


Moderate: 
slope. 


Severe: 
slope. 


depth to 
seepage. 


Severe: 
depth to 


Severe: 
depth to 
slope. 


Severe: 


e 
depth to 


Severe: 
seepage, 
slope. 


Severe: 
depth to 


f 
! 
i 
1 
1 
0 
! 
! 
i 
! 
١ 
1 
1 
| 
1 
1 
! 
1 
t 
! 
1 
E 
I 
! 
! 
! 
t 
| 
| 
J 
t 
1 
1 
! 
I 
I 
| 
1 
1 
i 
| 
i 
! 
I 
! 
| 
¡Severe: 
i 
t 
1 
1 
| 
i 
I 
Td 
1 
! 
! 
1 
1 
! 
1 
H 
! 
f 
! 
! 
! 
! 
! 
1 
f 
! 
| 
! 
! 
! 
! 
! 
| seepage. 
1 

i 


TABLE 


100 
I Septic tank 
Soil name and ! absorption 
map symbol ! fields 
! 
Dennis: ! 
12, 13, 1l-----.----|Severe: 
| peres slowly, 
| wetness. 
1 
t 
145: I 
Dennis part------ ISevere: 
peres slowly, 
wetness. 


1 

1 

I 

i 

Carytown part----|Severe: 
| peres slowly, 
| wetness. 

t 

1 

i 

1 

1 


116: 
Dennis part------ [Severe: 
|! peres slowly, 
| wetness. 
i 
i 
Radley part------ ÌSevere: 
| floods. 
| 
117: i 
Dennis part------ |Severe: 
{ peres slowly, 
| wetness. 
d 
Urban land part. ! 
1 
Enders: | 
118: I 
Enders part------ ISevere: 
| peres slowly. 
! 
f 
Hector part----- -lSevere: 
| depth to rock, 
| large stones. 
1 
! 
Eram: i 
1 9 مه نه م س‎ e Severe: 
peres slowly, 
wetness, 
depth to rock. 


Eram part--------|[Severet: 
peros slowly, 
wetness, 


1 

| 

! 

! 
120: f 

! 

d 

| depth to rock. 


Coweta part------ | Severe: 
! depth to rock. 
1 
Glenpool: ! 
p I Moderate: 
| slope. 
i 
! 
Hector: i 
122: l 
Hector part------ l Severe: 


| depth to rock. 
| 
t 


See footnote at end of table. 


101 


1 
t 
! Daily cover 
| for landfill 


IGood, 
I 


! 
| Fair: 
too sandy. 


Fair: 
too sandy. 


Fair: 


a 
too sandy. 


ir: 


Fa 
too sandy. 


Poor: 
too clayey. 


air: 
too clayey. 


Fair: 


! 
i 
1 
! 
i 
i 
I 
! 
d 
l 
i 
i 
! 
1 
i 
! 
1 
t 
i 
| 
f 
d 
! 
I 
i 
' 
! 
i 
IF 
i 
{ 
! 
| 
| thin layer. 
! 
1 
i 


iFair: 
too clayey. 


Poor: 
thin layer. 


Poor: 


thin layer. 


i Trench l ‘Area 

! sanitary ! sanitary 

! landfill I landfill 

ni I 

1 t 

1 i 

| ! 

ISevere: ISlight----------- 

! depth to rock. 

t t 

| I 

20 یی ۰ "ھ" ISlight---------‏ 
1 

| ! 

t t 

! ١ 

ÍSlight--------- {slight------~.-~. 
1 

| 

i f 

! i 

ہد مد مه پد [Slight‏ ماما مه مه مه مد مه FE‏ 
t‏ 

i ! 

t 1 

1 t 

1 1 

t H 

i 1 

| d 

¡Severe: iSevere: 

¦ slope. | slope. 

i i 

| ! 

ISevere: | Severe: 

| floods, | floods, 

| seepage. | seepage. 

d 1 

i H 

! ! 

ISiight--------—- ISlight----—- Sates 

1 1 

1 1 

f ! 

! I 

ISevere; lSevere: 

1 seepage. | seepage. 

! ! 

i 1 

ISevere: ISevere: 

| floods, | floods, 

| wetness, Í wetness 

| too clayey. ! 
' 

| 

ISevere: ISlight---------- 

{ depth to rock. | 

1 ' 

t t 

| ! 

l i 

{ | Moderate: 

| floods, | floods. 

| too clayey. ! 
1 

l I 

ISevene: ISlight----------- 

| too clayey. I 

l ! 

1 1 

E i 

l I 

! i 

ISevere: ISevere: 

| too clayey, | wetness. 

|! wetness, | 

| depth to rock. | 

i ! 

| Severe: f Severe: 

! seepage, | seepage. 
! 
t 

i ! 

I ! 


.==SANITARY FACILITIES--Continued 


depth to rock. 


TULSA COUNTY, OKLAHOMA 


Sewage lagoon 
areas 


Severe: 
depth to 


Moderate: 
slope, 
seepage. 


Moderate: 
slope, 
seepage. 


Moderate: 
slope, 
seepage. 


slope. 


Moderate: 
seepage, 
slope. 


Severe: 
Seepage. 


Severe: . 
floods. 


Moderate: 
seepage, 
depth to 


Moderate: 
seepage, 
slope. 


Severe? 
depth to rock, 
slope. 


Severe: 
depth to 
seepage, 
slope. 


1 
| 
| 
1 
t 
! 
t 


! 
! 
| 
i 
I 
f 
| 
l 
! 
H 
| 
I 
U 
| 
| 
4 
| 
| 
| 
! 
! 
! 
! 
1 
! 
! 
! 
1 
É 
I 


TABLE 11 


Septic tank 


ISlight---------- 


|Severe: 
floods, 

peres slowly, 
wetness. 


Moderate: 
depth to rock. 


Larton: 
28: 


! 
Soil name and ! absorption 
map symbol i fields 
1 
! 
Hector: i 
22: | 
Linker part------lSevere: 
I depth to rock. 
1 
1 
Kamie: ! 
Dänn | Slight- 
I 
t 
i 
رج‎ [SL ig bere 
1 
t 
Í 
1 
t 
125; ! 
Kamie. part------- ISlight---------- 
! 
t 
! 
Urban land part. | 
1 
t 
Kanima: 1 
26 aaa d Severe: 
! slope. 
! 
Kiomatia: I 
1 
! 
1 
1 
i 
' 
t 
! 


Larton part------ 


Glenpool part 


Latanier: 


Mason; 


31 | SEV CENE: 


percs slowly. 


33-------------|Moderate: 


1 

l 

1 

1 

! 

i 

t 

t 

I 

i 

! 

1 

l 

| 

l 

I 

1 

1 

l 

| 

i 

i 

l Mo 

| peres slowly. 
| 
I 
i 
H 
1 
t 


ISevere: 


depth to rock, 
peres slowly. 


Newtonia: 
32, 


Niotaze: 
31: 


Niotaze part----- 


See footnote at end of table. 
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TABLE 11.--SANITARY FACILITIES--Continued 


I Septic tank | | Trench l Area 
Soil name and 1 absorption | Sewage lagoon | sanitary i sanitary i Daily cover 
map symbol I fields ! areas ! landfill | landfill | for landfill 
| i | f I 
Niotaze: i i ! I ! 
135: ! i | i | 
Niotaze part----- ISevere |Severe: |Severe: ISevere: |Poor: 
| depth to rock, | depth to rock, | too clayey, | slope, | thin layer, 
| peres slowly, | slope. | wetness, | wetness. | slope. 
! slope. | | depth to rock, ! | 
t 1 
Darnell part-----|Severe: l Severe: l Severe: | Severe: | Poor: 
| depth to rock, Í depth to rock, | seepage, | seepage, | thin layer, 
| slope. | seepage, | depth to rock. | slope. | slope. 
l | slope. I i | 
i I I l | 
136: I ! | i | 
Niotaze pant----- I Severe: |Severe: IModerate: |Severe: | Poor: 
| depth to rock, | depth to rock. | too clayey, | slope, | thin layer, 
| peres slowly, | slope. | wetness, | wetness. | slope. 
| slope. | { depth to rock, | | 
| | | slope. | | 
Darnell part-----[Severe: | Severe: !Severe: ! Severe: | Poor: 
| depth to rock, f depth to rock, | seepage, | seepage, | thin layer, 
I! slope. | seepage, | slope, | slope. | slope. 
l | slope. | depth to rock. | { 
! | | i | 
137: ! | I | | 
Niotaze part-----|Severe: | Severe: l Moderate: ! Severe: | Poor: 
| depth to rock, | depth to rock, | too clayey, | wetness, | thin layer. 
| peres slowly, | slope. | wetness, | slope. | slope. 
! slope. 1 | depth to rock. | | 
Darnell part-----ÍSevere: ISevere: {Severe: |Severe: {Poor: 
| depth to rock, | depth to rock, | seepage, | seepage, { thin layer, 
| slope. | seepage, | depth to rock. | slope. | slope. 
1 | slope. | I | 
i i I I ! 
Urban land part. I ! | | ! 
1 t 1 
Oil-waste land: | I | | | 
38. ! l I t l 
d I ! i ! 
Okay: - H . I l I I 
39, 40, 41, J2-----lSlight-----------|Severe: ISevere: ISlight-----------|Good. 
1 ! seepage ! seepage. ! | 
' 
1 t 0 + 1 
Okemah: i ! ! ! | 
llw [Severe: ص۶۹۰‎ | Severe: l Severe: {Fair: 
| peres slowly, H | too clayey. | wetness. | thin layer. 
! wetness. | ١ | i 
l ! I I 1 
148; i I I i ! 
Okemah part------ [Severe: |3light-----------|Severe: ISevere: |Fair 
| peres slowly, l | too clayey. | wetness. | thin layer. 
| wetness. I 1 ١ | 
! 1 | ! ! 
Parsons part----- [Severe: |lSlight----------- |Severe: ISevere: {Poor: 
| peres slowly, ! | too clayey. | wetness. | too clayey. 
| wetness. | | |: | 
l i i ! I 
Carytown part----|Severe: ISlight----------- ISevere: ISevere: |Poor: 
| peres slowly, 1 | wetness, | wetness, | too clayey, 
| wetness. ! | too elayey. I | wetness, 
i t I I | hard to pack. 
I 1 , I 1 
1 1 1 t 1 
Osage: i NE I i | 
YD مه غه مه مه نه مه س مه په مه عن د په‎ wenn ISevere: ISevere: ISevere: ISevere: |Poor: 
|! peres slowly, | floods, | floods, | floods, | wetness, 
| floods, | wetness. | wetness, | wetness. | too clayey. 
! wetness. ! | too clayey. ! ! 
! i ! I 1 
Pits: I I d I ! 
46. i ! ! ! i 
! ! i i i 


See footnote at end of table. 
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' 
t 
i Daily cover 
| for landfill 


thin layer, 
area reclaim. 


ir: 
oo clayey. 


cr m 


ir: 
oo clayey. 


cr D 


Area 
sanitary 
landfill. 


Severe: 


etness, 
loods, 
eepage. 


vere: 
etness, 
loods. 


w 
f 
s 


mF O 
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TABLE 11.--SANITARY FACILITIES--Continued 


Trench 
sanitary 
landfill 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods. 


Sewage lagoon 
areas 


Severe: 
floods. 


Severe: 
seepage, 
floods. 


Severe: 
wetness, 
floods, 
seepage. 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods. 


depth to rock. 


! Septic tank 
{ absorption 
! fields 


Moderate: 
floods. 


H 
! 
! 
f 


f Severe: 
| 
! 
! 
! 
! 
1 
1 
H 


|Severe: 
floods, 
wetness. 


! 
l 
I 
! 
! 
! 
| 


ISevere: 

| peres slowly, 
| wetness, ; 
! floods. 

1 


ISevere: 

| peres slowly, 
| wetness, 

| floods. 
| 

I! 

t 

! 


d 


art. 


Soil name an 
map symbol 


Shidler: 
150: 
Shidler part 


Rock outerop 
part. 


Tullahassee: 
51------------ 


Urban land: 
52. 


154: 
Wynona part- 


Urban land p 


1This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the 
composition and behavior of the whole mapping unit. 
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TABLE 12.--CONSTRUCTION MATERIALS 


["Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the 
Glossary. See text for definitions of "good," "fair," and "poor." Absence of an entry 
means soil was not rated] 


low strength, 
shrink-swell, 
thin layer. 


thin layer, 
too elayey. 


Urban land part. 


| ! ! | 
Soil name and H Roadfill i Sand ! Gravel | Topsoil 
map symbol ! i ! ! 
1 1 H t 
! | ! l 
Apperson: ! H i i 
1, Basse seess | POON ¡Unsuited: ¡Unsuited: ¡Fair: 
| low strength, | excess fines. | excess fines, | too clayey, 
I shrink-swell. ! ١ | thin layer. 
1 | 1 
1 t 1 
Bates: f H I i 
J> | POOT iUnsuited-----------—-- lUnsuited------------ -[Good. 
! thin layer. ! | I 
! i ! ! 
14: | i ! ! 
Bates part--------- | Poor: IUnsuited----------..-- 0ی۰۰‎ 1Good 
! thin layer. i ! ! 
' ' 1 
H t i Y 
Coweta part------- -lFair: fUnsuited: IUnsuited: {Pair 
| low strength, | excess fines. | excess fines. | thin layer. 
t slope. l i d 
1 1 1 I 
t t l 1 
Catoosa ! f ! 1 
5 م مہ بی مد مد م مد مد مم‎ -2-—-----|Poor: IUnsuited------------- iUnsuited------------- IFairn: 
| 1ow strength. | : l | thin layer. 
I 
D | | | | 
Catoosa part-------|Poor lUnsuited--------.---. lUnsuited-----.-.------ Fair: 
| low strength. ! ! | thin layer. 
1 t 1 ' 
i t t i 
Rock outerop part. 1 i ! d 
H 1 
+ l 1 ! 
Choska: | i i ! 
7 دم بسانت بام ايدان سب سام‎ MÀ lFair: {Unsuited: {Unsuited: {Good. 
| low strength. | excess fines. | excess fines. | 
1 1 1 
18: | | ! ! 
Choska part------ --iFair: {Unsuited: lUnsuited: IGood, 
| low strength. | excess fines. | excess fines. ! 
1 ' 1 1 
1 2 1 1 
Severn part--------|Fair: lUnsuited: IUnsuited: !Good. 
| low strength. | excess fines. | excess fines. l 
' 1 1 
1 t t i 
Urban land part. ١ ! i i 
1 ' 1 1 
1 ' 1 t 
Cleora: t i i l 
ا‎ Sau عه مب داخ شی سا‎ iFair: iUnsuited: IUnsuited: Good. 
1 low strength ¦ excess fines. | excess fines. 
1 ا‎ ! i 
Coweta: f i i ! 
10: i ! I 1 
Coweta part--------lFair fUnsuited: lUnsuited: Fair: 
| low strength | excess fines. | excess fines. | thin layer. 
| slope. | ! | 
¿ f I ! 
Bates part---------lPoor: l Unsui ted- -= ~ = = ~ = = mme lUnsuited---~-~--=-=- mae (Good. 
| thin layer. i ! ! 
i i A | 
111 ! d ! ! 
Coweta part--------iFair: {Unsuited: fUnsuited: {Fair: 
I low strength, | excess fines. | exeess fines. | thin layer. 
| slope. i I i 1 
! ! i j 
Eram párt----------[Poor: lUnsuited------------- lUnsuited------------ ان‎ 
1 1 1 
H H t t 
! ! i ! 
! ! | f 
! i ! | 
1 1 1 1 
t H 1 1 
! ! I ! 


See footnote at end of table. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


! | | ! 
Soil name and { Roadfill H Sand H Gravel | Topsoil 
map symbol ! i ! | 
A An A E iae A AAN سے = و ا‎ 
I 1 1 f 
Dennis: ! i t i 
12, 13, 1ll>---------- Poor: IUnsuited------------- IUnsuited---—--------—|Fair: 
|. low strength, { i à | thin layer. 
| shrink-swell. ! { i 
! i l 1 
115: | ! i ! 
Dennis part------ ~-{Poor: IUnsuited------------- |Unsui ted~------------ iFair: 
| low strength, ١ ! t thin layer. 
! shrink-swell. { i | 
I 
1 i 1 i 
Carytown part------IPoor: IUnsuited-----------— | Unsui ted. Fair: 
| shrink-swell, Peo? ! ! thin layer, 
| wetness, I ! | wetness, 
| excess sodium, ! { ! excess sodium. 
| low strength. ! ! ! 
i ! i ! 
116: I ! i 
Dennis part-------- Poor: IUnsuited---------—--- iUnsuited------ یں‎ f Fair: 
| low strength, l I ! thin layer. 
| shrink-swell. ! ! ! 
I 
1 t 1 
Radley part-------- I Fair: lUnsuited------------- lUnsuited-------------1Good 
| low strength, | i 
| shrink-swell. ! l 1 
! i ! i 
117: i 1 I I 
Dennis part-------- Poor: lUnsuited---------..-.-lUnsuited------------- Fair: 
! low strength, | i ì thin layer. 
! shrink-swell. ! I ! 
t H t t 
Urban land part. I 1 ! I 
1 I f 3 
Enders: ! 1 i i 
148: I I i i 
Enders part------ ~~ f Poor: IUnsuited: IUnsuited: !Poor: 
| shrink-swell, | excess fines. | excess fines. ! slope, 
I low strength. ! ! | thin layer. 
' 1 
1 t t 
Hector part------—- IPoor: IPoor----2--2--- ---2--2-lPoor-.2-2-22----2222----lPoor: 
! thin layer, ١ ! | thin layer, 
! large stones. 1 ! ! large stones. 
i r ! i 
Eram: ! H I l 
19---------- “=... l Poor: 10113 03:60 عه مداه سن ام سام‎ Î Unsuited------- -=-= IFair: 
| low strength, ! { ! thin layer, 
I shrink-swell, ! 1 ! too clayey. 
! thin layer. ! i ! 
! ! 1 1 
H 1 t 
120: 1 | ! i 
'Eram part-------- {Poor: {Unsuited-~~~--~------ - ! 1018160 مس سم م بعت‎ sees | Fair: 
| low strength, I { ! thin layer, 
| shrink-swell, I ! ! too clayey. 
! thin layer. ! ! ! 
I ! I i i 
Coweta part------ |Fair; iUnsuited: {Unsuited: Fair: 
| low strength, | excess fines. | excess fines. ! thin layer. 
| slope. ! 1 i 
i i i i 
Glenpool: I i ! ! 
21-2--------2-22222222-2- Goodes aa as a oa ua aa aa eneen Poor: IUnsuited: Į Poor: 
! | excess fines. ! excess fines. ! too sandy. 
I 1 I 
Hector: ! i ! | 
22: A I I ! 
Hector part--------|Poor: lPoor----------------- IPoor----------------- IPoor: 
| thin layer. ! I | thin layer. 
1 DH 
t t 


See footnote at end of table. 


Poor: 
small stones, 
slope. 


Unsuited: 
excess fines. 


Unsuited: 


n 
excess fines. 


low strength, 
shrink-swell. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 
دس‎ = a A = ! SE ! 
Soil name and I Roadfill l Sand 1 Gravel ! Topsoil 
map symbol ! ! i ! 
موک ده‎ M A ی سے بے سی سب‎ c PE وي د‎ OES, سے جک یڈ‎ E aD 
! i I i 
Hector: I i ! I 
22: I 1 1 l 
Linker part--------.lFair: IPoor: IUnsuited: Fair: 
| low strength, | excess fines. | excess fines. | thin layer. 
| thin layer. f ! i 
i ! ! l 
Kamie I | I ! 
2j------------------- (pair: | POO P ہر مهم مه مه مه په عد مد‎ IUnsuited--------- I Poor: 
| low strength. 1 ! | too sandy. 
1 
i t t 
Pon | Fair : | POO P m me oe me me ma me me a a m e m e w e f USUL Eed mw مامه ب م م مي مم عم‎ Î 06000 , 
¦ low strength. ! f | 
! ! i l 
125: ! ! i i 
Kamie part---------|Fair: | 2600617 امه ممه مم سم مهم په ع په مه ته‎ | UN SUI bed neen e | POOF : 
| 1ow strength. ! i | too sandy. 
1 | 1 
1 H 1 
Urban land part. ! ! ! ! 
t 
l t 1 H 
Kanima: I ! I i 
2 “------| Poor: lUnsuited: ÍUnsuited: |Poor: 
| slope. | excess fines. | excess fines. ! slope, 
| | | ! too clayey. 
i 
Kiomatia: | i ł ! 
T------------2-2----- 1Good------------- 1Good-------------- iUnsuited: | Poor: 
! | | excess fines. | too sandy. 
| ! ! 
Larton: | ! i | 
128: : I i ! ! 
Larton panrt-------- IFair: {Poor: fUnsuited: {Poor: 
{ low strength. | excess fines. | excess fines. | too sandy. 
t 1 
1 H 
Glenpool part------ IGood------ شت‎ Ipoon: tUnsui ted: l Poor: 
! ! excess fines. | excess fines. | too sandy. 
1 1 
t 0 1 1 
Latanier: i ! 1 i 
209- مه‎ —— Poor: {Unsuited: lUnsuited: I Poor: 
| low strength, | excess fines. | excess fines. | too clayey. 
| shrink-swell. ١ Í ! 
! I i ! 
Lula: | { i i 
30------------------- Fair: lUnsuited---------- IUnsuited--------- [Fair: 
| low strength, ! 1 t thin layer. 
| shrink-swell. ! ١ ! 
I i ! i 
Mason: I I | 
ا ا‎ 0 ۱۴۵1۰ lUnsuited---------- IUnsuited--------- | Fair: 
| low strength, d ۱ | thin layer. 
| shrink-swell. | | i 
| | ! | 
Newtonia: ! ! 1 d 
32, 33--------------- Poor: lUnsuited: fUnsuited: IFair: 
| low strength, | excess fines. | excess fines. | thin layer. 
| shrink-swell. | 1 ! 
I 1 ! 1 
1 £ t 
Niotaze: I ! 1 ! 
134; I i ! I 
Niotaze part-------|Poor: {Unsuited: {Unsuited: (pair: 
| 1ow strength, | excess fines. | excess fines. | thin layer, 
| shrink-swell. H ١ { small stones. 
I l H H : 
Darnell part-------[Fair: lUnsuited--------.----lUnsuited--------- {Fair: 
| low strength, | l ! thin layer, 
| thin layer. ! | ! Small stones. 
i 1 t 
135; I I ! i 
1 1 
I ! ! f 
1 ! i 1 
1 t H 1 
I l ! ! 
I i i l 


See footnote at end of table. 
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Poor; 
slope, 
small stones. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, | 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
slope, 
small stones. 


Fair: 
thin layer. 


|Good. 


Fair: 
thín layer. 


Fair: 

thin layer, 
wetness, 
excess sodium, 


| Poor: 
wetness, 
too clayey. 


! 
! 
d 
d 
d 
d 
f 
i 


'TGood. 


Good. 


tUnsuited------- — 


iUnsuited------- 


Unsuited------ 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Gravel 


lUnsuited-—----- 


Unsuited: 
excess fines. 


IUnsuited------- 


suited: 
xcess fines. 


os 


[Unsuited: 
۱ excess fines. 


lUnsuíted------ 


Unsuited: 
excess fines. 


excess fines. 


xeess fines. 


xcess fines. 


xcess fines. 


1 
I 
| Sand 
i 


Unsuited: 


Unsuited: 
e 


lUnsuited: 


| excess fines. 


suited: 


os 


suited: 


os 


1 
t 
| Roadfill 
1 


1 
t 
H 
1 
1 
t 


|Fair: 

| low strength, 
| thin layer. 

| 

H 


| Poor: 
| low strength, 
| shrink-swell. 


| Poor: 
slope. 


{Poor: 
| low strength, 
| shrink-swell. 


Fair: 
low strength, 
shrink-swell, 


|Poor: 

| low strength, 
| shrink-swell. 
! 


i 

| Poor: 

| low strength, 
! shrink-swell. 


| Poor: 

{ low strength, 

| shrink-swell. 

| Poor: 
shrink-swell, 
wetness, 


١ 
t 
1 
{ excess sodium. 
! 


I Poor: 

wetness, 

low strength, 
shrink-swell. 


d 
! 
| 
| 
I 
! 
i 
! 


Fair: 
low strength, 
shrink-swell, 


Fair: 
| low strength. 
! 


nd 
l 


art. 


t------ 


Soil name a 
map symbo 


Niotaze: 
135: 
Darnell part 


136: 
Niotaze part 


Darnell part 


137: 
Niotaze part 


Darnell part 


Urban land p 


Oil-waste land: 
38. 


Wa; 
Okemah part- 


Parsons part 


Carytown par 


See footnote at end of table. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 
| I 
Soil name and ! Roadfill 1 Sand Gravel Topsoil 
map symbol ! ! 
Ss تت‎ A A AA — م‎ 
| i l I 
Shidler: i 1 d ! 
150: I 1 ! ! 
Shidler part------- {Poor {Unsuited: lUnsuited: Poor: 
| thin layer, | excess fines. ¦ excess fine. | area reclaim. 
| low strength. i i ! 
{ i ! i 
Rock outerop part. | ! { ! 
I I i 
Tullahassee: ! 1 1 i 
A Fair: lUnsuited--------- mamm |Unsuìted-----—|Good. 
| wetness, l I ! 
| low strength. ! ! 1 
! ! 1 ! 
Urban land: i i i ! 
52. : ! f ! 
! i i i 
Wynona: ! i ! i 
باو وله تورم ات مھ رای‎ Poor: lUnsuited: fUnsuited: | Fair: 
| low strength. ! excess fines. | excess fines. | too clayey. 
I 
1 1 t 
154: | i i ! 
Wynona part-------- I Poor: !Unsuited: tUnsuited: IFair: 
low strength. Í excess fines. ! excess fines. ! oo clayey. 
l ! i 
i ! i 
1 1 


HT A a‏ یو وو 


1This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the 
composition and behavior of the whole mapping unit, 
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TULSA COUNTY, OKLAHOMA 


TABLE 13.--WATER MANAGEMENT 


end of table. 


["Seepage" and some of the other terms that describe restrictive soil features are defined in the Glossary. See 
text for definitions of "slight," "moderate," and "severe." Absence of an entry means soil was not 
evaluated] 

Í Limitations for-- ! Features affeoting-- 

Soil name and | Pond | Embankments, I Aguifer-fed | H Terraces ! Grassed 
map symbol l reservoir | dikes, and { excavated ! Drainage { and l waterways 
uur C EEN 

i ! 1 [ 
Apperson: ! i i ! i | 
| 27 Moderate: | Moderate: !Severe: IWetness, {Percs slowly, {Peres slowly, 
| depth to rock.! unstable fill,{ slow refill. | peres slowly. | wetness. | wetness. 
1 | thin layer, 1 i i ! 
| | compressible. | | ! | 
t t 
Bates ! l i ! i ! 
37 [Moderate: I Moderate: {Severe: INot needed----- I Slope, 1 Slope, 
! depth to rock,! thin layer. | no water, i { depth to rock,| erodes easily, 
l erodes کت‎ ! | | erodes زنزهدو‎ | rooting depth. 
14; d ! d ! | 
Bates part----- IModerate: Moderate: !Severe: Not needed----- Slope, ISlope, 
| depth to rock,| thin layer. Í no water. ! | depth to rock,| erodes easily, 
| erodes Kee | ! | erodes easily.| rooting depth. 
i i 
Coweta part----lSevere: ISevere: ISevere: Not needed----- Depth to rock, !Droughty, 
| depth to rock.! thin layer. ! no water. ! I rooting depth,! rooting depth, 
i i I ! ¦ slope. ! slope. 
I | ! ! ! | 
Catoosa: ! i ! ! I i 
PL [Severe: | Moderate: I Severe: {Not needed-----lDepth to rock, {Rooting depth, 
{ depth to rock.| unstable fill,! no water. I I rooting depth,| droughty. 
l | piping, i ! ! droughty. | 
| | thin layer. ! i ! i 
i ! i | 1 ! 
16: d | ! ! t 
Catoosa part---lSevere: || ید‎ f Severe: [Not needed----- {Depth to rock, {Rooting depth, 
| depth to rock.| unstable fill, no water. ! ! rooting depth, droughty. 
1 | piping, 1 ! ! droughty. ! 
! | thin layer. I | Î ! 
! | ! | 1 | 
Rock outerop ! iN l | i i 
part. i ! ! | i i 
| ! ! i ! ! f 
Choska | f ! : 1 
[ww eee nen _ IModerate: Moderate: {Severe 1161 needed-----ÍFavorable------ |Favorable. 
| seepage. | unstable fill,! deep to water.! { i 
i | compressible, | ; | i ! 
d | piping. ! ! 1 ! 
i [ l ! i l 
18: i | 1 ! i | 
Choska part-~~~{Moderate: ¡Moderate: {Severe INot needed----- {Favorable~-~---- م۶۹۸۷‎ ۰. 
| seepage. | unstable fill,} deep to water.! { i 
i | compressible, | ١ | i 
! | piping. 1 i 1 | 
! ! d | d 
Severn part----[Severe: I Moderate: {Severe (Not needed----- IFavorable------ ! Favorable. 
| seepage. | unstable fill,l deep to water.! I ! 
I | piping, i | l ! 
| | compressible. ! | j ! 
i 1 ! t 
Urban land i i ! ! I ! 
part. i d | | ! I 
! ! ! ! | 
Cleora | H I i l ! 
KEE “ISevere [Moderate: {Severe INot needed----- lFavorable------ lFavorable. 
| seepage | piping, { deep to vater, } 
١ | unstable fill,| ! | i 
i | seepage. i t | ! 
l ! i l ! ! 


See footnote at 
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TABLE 13.--WATER MANAGEMENT --Continued 


! Limitations for-- ! t ffecting-- 
Soil name and | Pond | Embankments, | Aquifer-fed | 1 Terraces | Grassed 
map symbol i reservoir ! dikes, and l excavated ! Drainage i and i waterways 
| areas | levees L nds 1 l diversions | à 
t 1 1 f 
Coweta: d ! | d | i 
110: ! ! ! ! ! i 
Coweta part-——-|Severe: |Severe: ISevere: [Not needed-----|Depth to rock, lDroughty, 
| depth to rock.| thin layer. | no water. i ¦ rooting depth, lrooting depth, 
H 1 ! ! ¦ slope. | slope. 
H 1 | | : | 
Bates part-----[Moderate: IModerate: ISevere: INot needed-----[SLlope, ISlope, 
| depth to rock,| thin layer. | no water. ! ¦ depth to rock,| erodes easily, 
| erodes easily. | 1 | I erodes مت‎ rooting depth. 
i 1 
111: 1 ! i i | i 
Coweta part f Severe: l Severe: | Severe: Not needed----- !Depth to rock, |Droughty, 
| depth to rock.| thin layer. | no water. i I rooting depth,l rooting depth, 
! i I l ! slope. { slope. 
! ! ! ! | ! 
Eram part------|Slight---------|Moderate: ISevere: ۱۶٥۵۲١ slowly--~{Percs slowly---|Percs slowly. 
1 | unstable fill, no water. ! ! 1 
١ | thin layer. { 1 i 
1 1 1 ' 
t ! t ! E t 
Urban land | ! ! | | H 
part. I 1 ! ! | | 
| | | ! ! 
Dennis; i ! ! ! ! H 
12, 13, 14-------[Slight--------- Moderate: | Severe: ¡Peres slowly---lPeroes slowly---|Percs slowly. 
f | unstable fill,} no water. i i ! 
| | compressible, | ! 1 ! 
| i piping. l ! i I 
1 1 1 
1 l i 1 l I 
145; ! | ! ! t ! 
Dennis part----|Slight---------[Moderate: ISevere: IPeres slowly---ÍPercs slowly---lPeres slowly. 
! | unstable fill,| no water. I ! | 
i | compressible, | l { ١ 
i | piping. ! I | ! 
| | ! | ! ! 
Carytown part--|Slight------- --|Severe: ISevere: {Percs slowly, Peres slowly, {Peres slowly, 
l | unstable fill,! no water. | wetness, | wetness, | wetness, 
{ | compressible, | | excess sodium. excess sodium.| excess sodium. 
| | shrink-swell, | | l | 
i Í excess sodium. | I 1 | 
I ! ! i ! ! 
116: f ! ! I ! ! 
Dennis part----ISlight------ ~~~ f Moderate: f Severe: IPeres slowly---[Peros slowly---lPeres slowly. 
| | unstable fill,! no water. ۱ i d 
i | compressible, | d ! I 
! | piping. | | 1 i 
! t ! ! l i 
Radley part----lModerate: I Moderate: Ss vere: |Floods---------lFloods--------.-|Favorable. 
| seepage. | low strength, | deep to water.! ! ! 
l | piping. I I ! I 
i ! i ! ! | 
147: d ! I d | | 
Dennis part----|Slight---------.|Moderate: ISevere: IPeroes slowly---IPeres slowly---|Perces slowly. 
[ | unstable fill,| no water. 1 i | 
! ¦ compressible, | i ! i 
1 | piping. | ! | d 
! ! i ! t I 
Urban land 1 | | I ! I 
part, l ! | ! ! I 
i ! ! ! ! d 
Enders: ! i ! | ! 1 
148: i ! | i ! 1 
Enders part----lModerate: l Severe: |Severe: [Not needed-----|Slope, {Slope, 
! depth to rock. shrink-swell, | deep to water.} | depth to rock.} erodes easily. 
{ | low strength, | | ! | 
! I i 
Hector part----lSevere: | Severe: | Severe: INot needed----- i Slope, IDroughty, 
{ depth to rock, thin layer, Í no water. | | depth to rock,! large stones, 
| seepage. | large stones, | ! | large stones. ! slope. 
t 


See footnote at end of table. 
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low strength, 
compressible. 


{ Limitations for-- i Features affecting-- 
Soil name and | Pond | Embankments, |  Aquifer-fed | i Terraces ! Grassed 
map symbol l reservoir | dikes, and i excavated H Drainage and . l waterways 
1 areas i levees i _ponds 1 |! diversion i 
1 1 t 1 $ 
Eram: I 1 ! i ! | 
[Penco | BLL ED 85 سه سمت ب‎ f Moderate: | Severe: 126768 slowly---!Percs slowly---lPeres slowly. 
| I unstable fill, no water. i ١ ! 
! | thin layer. ! ! ١ 1 
120: | ! I l ! ! 
Eram سس ا جم‎ | 51181 a en mees | Moderate: I Severe: {Peres slowly---lPeres slowly---|Percs slowly. 
l | unstable fill,! no water. i i | 
| | thin layer. |: i ! ! 
f ! ! i l i 
Coweta part----liSevere: I Severe: f Severe: {Not needed----- {Depth to rock, !Droughty, 
| depth to rock.| thin layer. | no water. ! | rooting depth,! rooting depth, 
i ! ! i ¦ slope. | slope. 
! I 1 i i ì 
Glenpool: i 1 1 | | 1 
2 امه نە مە مم مم ید ما‎ SevVere: ISevere: ISevere: INot needed----- ISeepage, {Seepage. 
| seepage. | unstable fill,! no water. ! Í fast intake. 
! ! piping. i I l I 
I I 1 1 
t i Í i t H 
Hector: i I i ! I ! 
122: 1 t ! H i ! 
Hector part--—--|Severe: ISevere: ISevere: [Not needed----- {Slope, IDroughty, 
I depth to rock,| thin layer. | no water. | ! depth to rock.{ slope. 
| seepage. ! ! I I ! 
j ! ; ! | ! 
Linker part----!Severe: iModerate: {Severe: [Not needed-----|Slope, !Erodes easily, 
i depth to rock.! thin layer, Í no water. ! | depth to rock,! slope. 
1 I compressible. | 1 | erodes easily. 
1 
t t 1 t t 
Kamie: i i I i ! i 
23, 2l--.-.----- -|Moderate I Moderate: ISevere: [Not needed----- IPiping, {Erodes easily, 
| seepage f unstable fill,! no water. i ! complex slope.} slope. 
l | compressible, | i 1 ! 
l i piping. i i i i 
| ! | 1 ! ! 
125: I ! i ! i 1 
Kamie part-----|Moderate: | Moderate: ISevere: INot needed----—-|Piping, |Erodes easily, 
| seepage. I unstable fill,! no water. H ! complex slope.! slope. 
! | compressible, | ! ! I 
i | piping. | ! ' i 
! i ! I i I 
Urban land I ١ I i H ! 
part. i ! i { [ i 
i I Í ! i ! 
Kanima: | { 1 | 1 i 
26--------------ÍModerate: IModerate: ISevere: ¡Not needed-----ÍNot needed----- Not needed. 
! seepage. | seepage, | deep to water.! ! i 
! | low strength. | ۱ ١ 1 
l i ! i ! ! 
Kiomatia: i f 1 | l ! 
eA Severe: | Severe: | Moderate: | Floods, l Too sandy------ Floods. 
! seepage. | piping. ! deep to water.] cutbanks cave.t 
t t 1 t 1 
Larton: | } | ! H i 
28: i l i ١ | ! 
Larton وم‎ ٣ سس۲‎ Moderate: IModerate: iSevere INot needed----- {Erodes easily |Erodes easily, 
| seepage. | unstable fill,{ no water. i ! | droughty. 
١ ¦ compressible, | 1 I I 
H | piping. i i I I 
! ! i ! i i 
Glenpool part--[Severe: l Severe: Severe Not needed----- I Seepage, | Seepage. 
! seepage. | unstable fill,! no water. ١ | fast intake. 
! I piping. ! i ! i 
1 i i f ! i 
Latanier: i i i i ! ! 
29-------2-2----- -2|Slight---------[Moderate: ۱۷ ھ٤٥‎ IFloods, INot needed-----[Favorable. 
! i shrink-swell, no water. ! peros slowly. 1 ! 
1 I 1 t 1 t 
١ ! I { ! t 
i i l i ! ! 


See footnote at end of table. 


! Features affecting-- 


| Grassed 


! waterways 


Favorable. 


Not needed. 
Favorable. 


Slope, 
small stones. 


Rooting depth, 
slope. 


1 
H 
! 
t 
t 
! 
1 
i 
i 
i 
1 
1 
I 
1 
! 
{Slope, 
| small stones. 
i 
' 
1 
I 
t 
I 
1 
1 
t 
i 
H 
' 
1 
1 
I 


Slope, 
rooting depth. 


Slope, 
small stones. 


1 

I 

' 

t 

' 

4 

! 
ISlope, 
| rooting depth. 
t 

t 

1 

4 

1 

t 

1 


Slope, 
small stones. 


Rooting depth, 
slope. 


Favorable. 


Terraces 
and 
diversions 


Favorable------ 


Not needed----- 


Favorable------ 


Slope---------- 


Depth to rock, 
erodes easily, 
slope. 


Slope---------- 


Slope, 
depth to rock, 
erodes easily. 


Slope, 
depth to rock, 
erodes easily. 


Depth to rock, 
erodes easily, 
slope. 


Favorable------ 
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Drainage 


Not needed----- 


Not needed----- 


! 
I 
! 
! 
! 
! 
! 
! 
d 
! 
! 
I 
I 
| 
1 
1 


Aquifer-fed 
excavated 
nds 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


Limitations for-- i 


! 
i 
t 
' 
f 
t 
t 
1 
I 
i 
i 
' 
t 
1 
1 
! 
1 
i 
' 
t 
! 
i 
! 
! 
1 
t 
i 
i 
t 
1 
H 
0 
H 
t 
H 
1 
| 
H 
' 
H 
t 
I 
E 
1 
1 
! 
! 
t 
H 
t 
H 
H 
! 
t 
1 
t 
! 
1 
٦ 
! 
1 
i 
1 
1 
t 
! 
: 
! 
t 
y 
t 
! 
I 
٦ 
1 
n 
| 
t 
t 
1 
! 
i 
t 
1 
1 
i 
1 
H 
t 
l 
1 
1 
1 
H 
! 
H 
! 
i 
1 
1 
1 
1 
1 
1 
i 
i 
i 
i 
1 
t 
' 
t 
1 
H 
1 
1 
f 
' 
t 
' 
1 
| 


mbankments, 
dikes, and 
5 


iping, 


derate: 
ompressible, 
nstable fill. 


Severe: 


ow strength, 
hrink-swell, 
hin layer. 


Severe: 


hin layer. 


Severe: 


ow Strength, 
hrink-swell, 
hin layer. 


Severe: 


hin layer. 


Severe: 


ow strength, 
hrink-swell, 
hin layer. 


Severe: 


hin layer. 


Severe: 


ow strength, 
hrink-swell, 
hin layer. 


Severe: 


hin layer. 


derate: 
nstable fill, 
iping. 


E 


COO 


1 
s 
t 


t 


1 


s 
t 


t 


1 


5 
t 


t 


1 


5 
t 


t 


aco 


l 
! Pond 
i reservoir 
i areas 
1 

1 


| Moderate: 
thin layer, 


1 

1 

| seepage. 
! 
i 
1 
1 


{Moderate: 
seepage. 


Moderate: 
seepage. 


Moderate: 


depth to rock. 


depth to rock, 


seepage. 


Moderate: 


0 
depth to rock. 


1 

i 

t 

! 

' 

t 

I 

Y 

1 

t 

1 

i 

1 

I 

1 

I 

٦ 

I 

l 

I 

t 

| 

0 

I 

i 

$ 

I 

t 

I 

H 

1 

1 

1 

1 

1 

1 

I 

I 

t 

i 

t 

1 

1 

' 

1 

| 

1 

1 

I 

1 

' 

t 

I 

t 

I 

1 

1 

t 

' 

t 

i 

t 

d 

1 

t 

Severe: 1 
depth to rock,l 
seepage. 1 
y 
1 
1 
1 
1 
1 
! 
1 
i 
' 
t 
' 
t 
1 
1 
1 
t 
I 
1 
t 
t 
1 
1 
t 
t 
! 
I 
1 
t 
1 
1 
H 
1 
t 
t 
t 
1 
1 
' 
t 
i 
t 
d 
I 
t 
I 
1 
I 
t 
i 
H 
1 
H 
t 
1 
1 
1 
t 
! 


Moderate: 


depth to 


D 

1 

1 

1 

1 

t 

1 

1 

I 

i 

y 

t 

i 

i 

i 

| 

H 

! Severe: 
! 

1 

i 

I 

t 

i 

0 

i 

i 

i 

D 

1 

1 

l 

I 

I 

i 

! 

I 

I 

! rock. 
I 
1 
1 
i 
+ 


ISevere: 
| depth to 


| seepage. 
1 
1 
I 


IModerate: 
depth to 


ISevere: 
depth to 
seepage. 


Severe: 


1 
' 
t 
' 
t 
1 
1 
d 
t 
t 
l 
t 
1] 
1 
! 
1 
0 
1 
¦ seepage. 
i 
i 
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Soil name and 
map symbol 


Lula: 
ساسا بش رش شا‎ 
Mason: 
31--------------- 
Newtonia: 
32, 33«---------- 
Niotaze: 
134; 
Niotaze part--- 
Darnell part--- 
135: 
Niotaze part--- 
Darnell part--- 
136: 
Niotaze part--- 
Darnell part--- 
137: 
Niotaze part--- 
Darnell part--- 
Urban land 
part. 
Oil-waste land: 
38 
Okay: 
39--- e م مت‎ 


See footnote at end of table. 
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| 
part. ! 


! _ Limitations for-- i Features affecting-- 
Soil name and | Pond | Embankments, |  Aquifer-fed | | Terraces 1 Grassed 
map symbol ١ reservoir | dikes, and ! excávated l Draínage ١ and I waterways 
| areas | levees i onds i ! diversions سس‎ 
I 
t 1 1 t 
Okay: i 1 | i | l ۱ 
HO, 41, HA | Severe: l Moderate: ISevere: {Not needed-----lErodes easily--|[Erodes easily. 
| seepage. | unstable fill,! no water. | ! l 
| LIE | | | 
li [i 1 t 
Okemah i i j ! I ! 
1| € ----|Slight-----2----lModerate: {Severe: IPeres slowly---|Percs slowly---|Percs slowly. 
l | unstable fill.! no water. ! | { 
I i i ! ! I 
Inn: کے‎ l ! ! i ! 
Okemah part----!Slight---------|Moderate: |Severe: |Percs slowly---|Percs slowly---|Peros slowly. 
i | unstable ۴111.1 no water. I d | 
! ! i | : 
Parsons part---|Slight--------- i Moderate: l Severe: IPeres slowly, {Peres slowly, {Peres slowly, 
| | unstable fill,| no water. | wetness. | wetness. ¦ wetness. 
| ! compressible. ! ! ! | 
at t i t 
Carytown part--[Slight--------- |Severe: [Severe: IPeres slowly, {Percs slowly, {Peres slowly, 
! ! unstable fill,! no water. Í wetness, | wetness, | wetness, 
! | compressible, | | excess sodium.| excess sodium. | excess sodium. 
1 shrink-swell, | ! H 
! | excess sodium. | ! l i 
! i i ! ! ! 
Osage: ! ! H ! ! ! 
lŷn ----lÓ81light-------.--ÍSevere: ISevere: IFloods, [Peres slowly, {Peres slowly, 
1 | shrink-swell, | slow refill. | peres slowly, | wetness. | wetness. 
! I low strength, | ! wetness, ! i 
! | compressible. ! ! ! | 
Pits: | | | | 
46. | | | | | 
t 1 H 
Radley : l i i l ! l 
7ا‎ !4B----------|Moderate: I Moderate: |Severe: |PFloods----- --2--l|Floods----..---[Favorable. 
| seepage. ! low strength, | deep to water.! | ! 
| LIAE | | | 
t 1 t 1 
Severn: ١ i i ! ! i 
deu Severe: Moderate: Severe: INot needed-----|Favorable------lFavorable. 
| seepage. | unstable fill,! deep to water. | ! i 
! | piping, | | ! 
| ! compressible. ! l I ! 
t t t 
Shidler: t I t i f ! 
150: ! ! ! I ! ! 
Shidler part---!Severe: {Severe: I Severe: INot needed----- {Depth to rock Rooting depth. 
depth to rock.{ depth to rock.! no water. ١ | ! 
i ! ! l i 
Rock outcrop | 1 1 i l ! 
part. i | | ! ! ! 
. I I 1 I ! i 
Tullahassee: ! { 1 i ! ! 
51--- tian أي حم م م ا سم م م‎ Severe: Moderate: I Moderate: IFloods--------- Not needed----- IFavorable. 
| seepage. I unstable fill,| deep to water.! ! f 
! | piping. 1 | I | 
t t 1 
Urban land: i ! ! | | ! 
52 | | | | | | 
Wynona: ! | ! 1 | ! 
[P ISlight------- -- Moderate: ISevere: |Floods, [Not needed----- lWetness, 
i ! compressible, | slow refill. | percs slowly. | i 
} | unstable fiil.! l l ! 
! l | ! i f 
154: l ! 1 i ! l 
Wynona part----iSlight--------- IModerate: l Severe: | Floods, {Not needed----- Wetness. 
| ! compressible, ! slow refill. Í percs slowly. ! | 
H unstable fill.| d ! 
Urban land i Í I í 
H 1 t 1 
t t E t 
' 


1 
! 
i 
' 


1This mapping unit is made up of two or more dominant kinds of soíl. See mapping unit description for the 
composition and behavior of the whole mapping unit. 
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TABLE 14.--YIELDS PER ACRE OF IRRIGATED VEGETABLE CROPS 


[All yields were estimated for a high level of management for vegetables under irrigation in 1974. Yields 
are for selected soils; absence of yields for the other soils in the county indicates that vegetable 
crops are seldom grown or are not suited] 


1 I 
Soil name and map symbol | Sweet corn { Green beans } Spinach ! Cabbage f Tomatoes 
1 
| Ton | Bu | Bu Crates l Lbs 
Choska ! | ! ! ! 
Tec | 4.0 100 I 450 | 190 l 30,000 
Kamie | | i I j 
ee dE d 3.0 | 80 1 350 | 150 ! 24,000 
t 
Mason | 1 ! ١ ! 
EE | 4.0 | 100 | 450 | 190 | 30,000 
Okay: ! ! ! | i 
EISE | 4.0 | 90 | 400 180 ! 27,000 
———— | 3.0 l 85 ! 375 ! 160 | 25,000 
1 t 
Severn: | i I ! ! 
"——————— ! 4.0 ! 100 | 450 ! 185 i 28,000 
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TABLE 15.--RECREATIONAL DEVELOPMENT 


["Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the 


| 
! Paths and trails 
d 
' 


Moderate; 
too clayey. 


See text for definitions of "slight," "moderate," and "severe"] 


I 
i Playgrounds 
1 
t 


l 

! 

iModerate: 

| too clayey, 
| wetness, 

I peres slowly. 


IModerate: 


I slope. 
1 
t 


| Moderate: 
| slope. 
! 


Severe: 

| depth to rock, 
| slope. 

! 


IModerate: 


| depth to rock, 
| slope. 
1 
1 
1 


Moderate: 
floods. 


Moderate: 
floods. 
Moderate: 
floods. 


ISevere: 


| depth to rock, 
| slope. 
| 


Moderate: 
slope. 


depth to rock, 


i Pienic areas 
' 
t 


| 
! 
Moderate: 

| wetness, 

| too clayey. 
! 

t 


1 
FSlight----------—-- 


derate: 
loods. 


O‏ سا 


1 
1 
H 
1 
I 
I 
! 
1 
1 
1 
I 
| 
|Moderate: 
| floods. 
| 
|Moderate: 
| floods. 
! : 
1 

! 

| 

! 

I 

{ 

| 


derate: 
loods. 


mo 


١ Camp areas 
I 


I 


l Moderate: 

| too clayey, 

| wetness, 

] percs slowly. 


! 
F SLi gh tme e me me me me ae me me e m ma 


IModerate: 


| floods. 
! 
IModerate: 
| floods. 


|Moderate: 
floods. 


l 
l 
j 
| 


Glossary. 


Soil name and 
map symbol 


Apperson: 


AE 


Ta: 


Bates part-------- 


Coweta part------- 


Catoosa: 


سو تا زاب کو سد A‏ 


16: 


Catoosa part------ 


Rock outcrop part. 


Choska: 


18: 


Choska pant------- 


Severn part------- 


Urban land part. 


Cleora: 
Coweta: 
110: 
Coweta part------- 
Bates part-------- 
141: 
Coweta part------- 


See footnote at end of table. 


| 
| Paths and trails 


Moderate: 
too clayey. 


Slight. 


Slight. 


Severe: 
wetness. 


Slight. 


Slight. 


Slight. 


Severe: 
slope. 


Severe: 
large stones, 
slope. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Slight. 
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TABLE 15.--RECREATIONAL DEVELOPMENT--Continued 


1 
1 
I Playgrounds 


Moderate: 
percs slowly, 
slope, 
wetness. 


Moderate: 
percs slowly, 
slope, 
wetness. 


Severe: 
wetness, 
percs slowly. 


Severe: 
slope. 


Severe: 
floods. 


Moderate: 
percs slowly, 
slope, 
wetness. 


Severe: 
slope. 


slope, 
large stones, 
depth to rock. 


Moderate; 
slope, 

percs slowly, 
wetness. 


Severe: 
slope. 


Severe:: 
depth to rock, 


1 
1 
1 
t 
1 
1 
t 
1 
1 
1 
D 
! 
! 
1 
t 
' 
t 
! 
l 
I 
! 
1 
1 
1 
t 
d 
1 
1 
1 
t 
i 
ISevere: 
! 
1 
1 
1 
1 
f 
1 
1 
1 
1 
H 
1 
t 
1 
i 
H 
' 
1 
1 
I 
1 
1 
t 
1 
1 
1 
1 
t 
1 
1 
+ 
r 
H 
| slope. 
1 

t 


1 

| Picnic areas 
I 
1 
| 
I 
I 
l 
| 


Moderate: 
too clayey. 


[SLi e 


Moderate: 
floods. 


SER 3 


Severe: 
slope. 


Severe: 
large stones, 
slope. 


Moderate: 
too elayey. 


Moderate: 
too clayey. 


Moderate: 
slope. 


| 
| 
I 
| 
I 
I 
| 
| 
i 
| 
! 
! 
| 
| 
! 
t 
| 
| 
! 
! 
! 
| 
۱ 
! 
! 
| 
| 
! 
| 
! 
| 
| 
! 
t 
| 
1 
I 
| 
1 
| 
| 
| 
! 
I 
! 
i 
! 
! 
| 
! 
| 
t 
۱ 
i 


J 
i 
| Camp areas 
5 
| 
| 


l 
IModerate: 
peres slowly, 
too clayey, 


wetness. 


IModerate: 
wetness, 
peres slowly. 


Moderate: 
wetness, 
peres slowly. 


! 
l 
| 
I 
I 
t 
I 
! 
l 
| 
i 
| Severe: 

| wetness, 

! percs slowly. 
i 

! 

d 

! 

i 

[| 

t 

i 

! 

! 

1 

1 


Moderate: 
wetness, 
peres slowly. 
Severe: 
floods. 


IModerate: 
wetness, 
peres slowly. 


Į Severe: 


slope, 
percs slowly. 


! 

! 

t 

Į Severe: 

| large stones, 
| slope. 

i 

i 

! 


l Moderate: 

| peres slowly, 
| too clayey, 

| wetness. 

1 

1 


Moderate: 
peros slowly, 
too clayey, 
wetness. 


| 

! 

1 

t 

d 
IModerate: 
| slope. 

t 

1 

1 
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Soil name and 
map symbol 


Coweta: 
111: 
Eram Dante 


Urban land part. 


Dennis: 
12, 13, 1lü.---------- 


115: 
Dennis part------ 3-5 


Carytown parta meo. 


116: 
Dennis part-------- 


Radley part-------- 
117: 


Dennis part-------- 


Urban land part. 


Enders: 
118: 
Enders part-------- 


Hector part------- Se 


120: 
Eram part -~ =~ ~m -= = 


Coweta part-------- 


See footnote at end of table. 
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! ! ! | 
i Camp areas ! Picnic areas ! Playgrounds | Paths and trails 
| Í ! 
! ! ! ! 
! | I 
--|Moderate: |Moderate: I Severe | Moderate: 
slope, | slope, | slope | too sandy. 
| too sandy. | too sandy. ! I 
! ! I | 
! | ! | 
! ! 
--[Slight---------2-2-2...-- ISlight---------.--.-- I Severe: ISlight. 
| | ! depth to rock | 
1 1 
--[Slight----.---------- ISlight--------------- IModerate: ISlight. 
i ! ! slope. ! 
! | ! | 
| [ ! ! 
--[Slight-------------.2- ISlight--------------- I Moderate: Islight. 
i [ ¦ slope. ! 
1 i I i 
| ! ! i 
--[Slight----------.-... IS1ight--------------- Moderate: Slight. 
i | ! slope. I 
! i ! ! 
d d i i 
! | | i 
d ! d ! 
-~| Severe: {Severe {Severe ISevere: 
| slope. | slope f slope | slope. 
f ! 1 i 
! ! l ! 
a {Severe {Severe ISevere: ISevere: 
! floods | floods | floods EE 
1 
d i ! f 
! l ! ! 
--|Moderate: {Moderate I Moderate: i Moderate: 
| too sandy. | too sandy | too sandy, | too sandy. 
! I | slope. ! 
E 
-== | Moderate: | Moderate l Moderate: l Moderate: 
| too sandy. | too sandy ¦ too sandy, | too sandy. 
i ! ! slope. | 
1 ' 1 1 
t t t t 
i ! i l 
--|Severe: [Severe {Severe: | Severe: 
! floods. ! floods ! floods. ! floods. 
1 1 1 1 
| ! ! ! 
== | Slight emu mmm m me m m m e me ISlight------.--.-2-2---- IModerate: |Slight. 
1 d | slope. ! 
! i I ! 
i ! ! i 
~~ f Severe [Moderate IModerate: ISlight. 
| floods. | floods | peres slowly, 
| | ¦ floods. | 
t ! i I 
! 1 f ! 
--|Slight---------2-2--2.-- |[Slight-..------2-2-.-2.2-2-- I Moderate: | 
! ١ ! slope. i 
! ! ! ! 
d 1 l i 
! f i i 
--iModerate: IModerate: {Severe I Moderate: 
| peres slowly, | wetness, f slope | wetness. 
! wetness, ! slope. ! i 
¦ slope. { I i 
! II t ! 
--|Moderate: I Moderate: ! Severe: ISlight. 
Ì slope. | slope. ! depth to rock, ! 
Í | slope. | 
i ! ! 
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i 
1 


Soil name and 
map symbol 


Glenpool: 


21-----—----—------- 


Hector: 
22: 


'Hector part------ 


125: 


Kamie part----—-- 


Urban land part. 


E Suecia; 


Larton: 
128: 


Larton part------ 


Glenpool part--- 


Latanier: 


32, 33------------- 


Niotaze: 
138: 


Niotaze part----- 


Darnell part----- 


See footnote at end of table. 
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' 1 r I 
t 1 t l 
Soil name and 1 Camp areas i Picnic areas I Playgrounds | Paths and trails 
map symbol 1 i l ! 
I I 1 1 
Sa € — ———Á— ا‎ A عبر ببس‎ 
f ! ! | 
Niotaze: ! l ! I 
35: f d ! I 
Niotaze part-------|Severe: l Severe: Severe: [Moderate 
| slope. | slope. | slope. | slope, 
i i ! ! wetness. 
! i l ! 
Darnell part----- --|Severe: [Severe: ISevere: IModerate: 
| slope. ¦ slope. | depth to rock, | slope. 
! ! | slope. ! 
I | | | 
136: i ! ! 1 
Niotaze part------- ISevere: f Severe: I Severe: | Severe: 
! slope. ! slope. | slope. | slope. 
1 
t t 1 Ë 
Darnell part------- ISevere: | Severe: l Severe: | Severe: 
! slope. | slope. | depth to rock, | slope. 
1 ! ! slope. ! 
1 1 1 ' 
1 t 1 1 
137: f ! i | 
Niotaze pant-----—-- ISevere: ISevere: l Severe: | Moderate: 
! slope. | slope. ! slope. | slope, 
t i i ! wetness. 
! | i I 
Darnell part------- ISevere: l Severe: | Severe: l Moderate: 
! slope. ! slope. | depth to rock, | slope. 
i ! ¦ slope. ! 
! i I ! 
Urban land part. ! | ! ! 
t 1 ' 
Oil-waste land: i ! ! ١ 
38. H i I ! 
1 1 t 1 
1 1 1 1 
Okay: 1 ! I i 
ES ISlight--------------- ISlight------------.-- i Slight--------------- islight. 
1 t 1 1 
1 t i t 
BO, 41, l2-----------|Slight-.---22--2-.-2-2-2.2-2-- تب۰۰۶‎ {Moderate: {Slight 
! ! ! slope. ! 
i ! i I 
Okemah ! i ! ! 
دده ند ددن کات ته ناه ولا‎ ~~~ | Moderate: | 51382 سن مس ساسا‎ | Moderate: {Slight 
| peros slowly, | | peres slowly, l 
| wetness. i | wetness, ! 
i i l i 
IFTE d d i d 
Okemah pant-------- I Moderate: [S1ight--------------- IModerate: ISlight. 
| percs slowly, ! | peres slowly, ! 
| wetness. ! | wetness. ! 
1 1 i t 
t 1 1 |? 
Parsons part-------|Severe: Moderate: | Severe: Moderate: 
| peres slowly. | wetness. | peres slowly. | wetness. 
! ! I f 
Carytown part------ | Severe: Severe: | Severe: ISevere: 
| wetness, | wetness. | wetness, ! wetness. 
| peres slowly. ! | peres slowly. | 
1 1 t 1 
H HU 1 t 
Osage: ! l I i 
X FSevere: ISevere: ISevere: ISevere: 
t floods, | wetness, | wetness, | wetness, 
| wetness, | floods, | floods, | too clayey. 
! peros slowly. ! too clayey. | peres slowly. ! 
1 1 
1 t U 1 
Pits: i | I i 
46. i i i ! 
I ' I i 
t t 1 t 
Radley: i i i i 
UT id Nga ! Severe: ! Moderate: I Moderate: | 
| floods. | floods. | floods. ! 
1 1 1 I 
t 1 1 1 
AAA ISevere: I Moderate: ISevere: ISlight. 
| floods. | floods. ! 
1 
l ! | 


| floods. 
| 
1 


See footnote at end of table. 


TULSA COUNTY, OKLAHOMA 119 
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i ! I I 
Soil name and ! Camp areas ! Picnic areas f Playgrounds | Paths and trails 
map symbol I ! I ! 
سي اص د امه مش تن اس‎ L در هت ہس‎ Seq ML ہے‎ 
| ۱ i | 
Severn i ! ! 
lŷn ì Sevene {Moderate: |Siight--—-----------—- [Slight 
| floods. ¦ floods. ١ | 
l I i 
Shidler: | | ! ! 
150: I i | i 
Shidler part------- IModenate: IModerate: (Severe: IModerate: 
| too clayey. | too clayey. I depth to rock. { too clayey. 
I 1 | ' 
1 t t 
Rock outcrop part. | 1 | | 
1 ! ! 
Tullahassee: I d ! ! 
5 1 rr |Severe ISevere: | Severe: IModerate: 
| floods. | floods. | floods. | wetness, 
| ! i I floods. 
! i ! l 
Urban land: { l ! ! 
52. 1 ! | i 
l i I ! 
Wynona ! i ! | 
Jesse من‎ NL دعاك ساد‎ !Severe: I Moderate: Severe: IModerate: 
| floods, | wetness, | floods, I too clayey, 
| wetness. | floods, | wetness. | wetness, 
d | too clayey. | ¦ floods. 
H 1 | ! 
154: ! ! l i 
Wynona part-----.-- {Severe: IModerate: |Severe: IModerate: 
| floods, | wetness, | floods, | too clayey, 
| wetness. | floods, | wetness. | wetness, 
! | | too clayey. ! ! floods. 
1 
t 1 t I 
Urban land part, l ! I { 
1 1 E 1 


This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the 
composition and behavior of the whole mapping unit. 


See footnote at end of table. 
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I 
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' 
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1 
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1 
1 
1 
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poor. 


Coweta part-----|Very 


Coweta 
110 


8 اده يدك نه HE‏ 


Dennis: 


I 
t 
i 
1 
1 
1 
l 
i 
t 
l 
! 
I 
1 
1 
I 
i 
H 
! 
0 
1 
i 
! 
t 
I 


jd | 0000 


Bates part------iGood 
Eram part----—--|Fair 


Coweta part--—-- 


111: 


Urban land part. 


13, 


wild- 
life 


Very 
poor. 


l 
I 
t 
i 
ì 
{Good 
I 
| 
I 
I 
I 


1 
i 
1 
1 
| 
H 
1 
i 
I 
t 
1 
1 
1 
i 
1 
t 
l 
١ 
i 
t 
t 
i 
i 
h 
| 
! 
t 
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Severn part-----[Good 


t 
1 
I 
0 
1 
1 


Tan da Good 


Choska: 


2 NN YN 


Bates part------ Good 
Rock outcrop 
part. 


Catoosa part----j|Fair 


16: 
Choska part-----!Good 


Coweta part----- 
18: 


Urban land part. 


H 


E 


Bates: 
ما الله حا مه اکا‎ E 


1 

11 
Catoosa 
Cleora 

O‏ 9ھ 


Apperson 


Range- 
land 


Potential as habitat for-- 
wild- 
life 


| Wood- Wetland} 


land 


{Shallow} 
plants | areas 
t 


therba~{ wood | erous!ShrubsiWetland! water 


! 
! 
' 


Potential for habitat elements 
IHard- lConif-! 


!IGrasseslWild 
and 


Soil name and 
map symbol 


[See text for definitions of "good," "fair," "poor," and "very poor." 
was not rated] 


Absence of an entry indicates the soil 
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I 

t 

1 

1 

' 

t 

1 

t 

' 

t 

1 

I 

t 

i 

1 

i 

1 

d 
Very 

poor. 

{Pair 

! 

! 

IPoor 


' 
! 
| 
! 
{ 
I 
I 
| 
l 
I 
i 
! 
! 
I 
d 
! 
l 
! 
i 


Dennis part-----lGood 


Dennis: 
145 


See footnote at end of table. 


Carytown part---|Poor 
116 

Dennis part-----|Good 

Radley part-----|Poor 
117: 

Dennis part-----|iGood 

Urban land part. 

Enders part-----]P 


118 


Enders 
Hector part----- 


Eram part-------lFair 


120: 
Coweta parto 


Hector part----- 


Hector 
122: 
Kamie part------ 


125 
Urban land part. 


Linker part----- 
23---- P n 


21-2-22--22222-2---lFair 


nn ÍGood‏ یں 
Glenpool‏ 


Eram: 
lo6--zlceusnudsedu 


Kanima 
Ee ا سای سا ا‎ 


Kamie 
Kiomatia 


wild- 
fe 


wild- 
life 


wild- 
life 


Range- 
land 


Wood- [Wetlandl 
land 


| 
l 
1 
1 
1 
|| li 


land 
wild- 
life 


Open- 


¡herba-| wood | erous!Shrubs{Wetland! water | 


1 


legumes} ceous|trees !plants! 
lants 


plants | areas 


Soil name and 
map symbol 


{Grain [Grasses!Wild 
and 


Potential as habitat for-- 


I Shallow! 


Potential for habitat elements 
IHard- [Conif-| 


TABLE 16.--WILDLIFE HABITAT POTENTIALS--Continued 


121 


TULSA COUNTY, OKLAHOMA 


See footnote at end of table. 


Fair 
poor. 

Poor 

Good 


Carytown part---iPoor 


i 


Parsons part----lFair 


Okemah 074 


VIE 


1 
t 
' 
H 
' 
1 
f 
1 
t 
| 
d 
t 
t 
1 
t 
1 
t 
d 
1 
1 
1 
t 
' 
t 
1 
1 
! 
1 
t 
1 
t 
I 
1 
i 
| 
1 
t 
' 
t 
H 
1 


Darnell pârt--—-|Very 


1 
H 
! 
i 
Niotaze part----iPoor 
I 
! 
d 
1 
t 
I 
1 
t 
t 


135: 


1 
i 
1 
t 
1 
1 
1 
1 
i 
H 
1 


Darnell part----|Poor 
Darnell part----iPoor 
Niotaze part----|Poor 


136: 
Niotaze part----lPoor 


134; 
Niotaze part---- 
137; 


Niotaze: 
Darnell part---- 


Urban land part. 
` 


Oil-waste land: 
Okemah: 


33------------[Good 


Newtonia: 
32, 


Good 


| 
1 
1 
| 
i 
t 
d 
' 
t 
' 
H 
t 
1 
I 
i 
t 
I 
| 
1 
l 
1 
t 
! 


Glenpool part---[Fair 


Larton part----- 


128: 


Larton: 
29-22-2-----2-2-22-2-2--|Fair 
i 


Latanier: 
30----222-222222-2-2- 


Lula: 
31---------------- 


Mason: 


Range- 
land 

wild- 
life 


Potential as habitat for-- 
wild- 
life 


life 


land 
wild- 


Shallow 
{plants | areas 
t 1 


erousiShrubs|Wetland! water 


Potential for habitat elements 
IHard- lConif-| 


legumes} ceousltrees |plants| 
ants! 


Iherba-! wood 


{Grain lGrasses|Wild 
and 


and 
¡seed 


Soil name and 
map symbol 
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H 
1 
1 
1 
| 
i 
! 
H 


TThis mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the 


Urban land part.| 


Wynona part-----|Good 


Wynona ۱ 
53-------2-2-2--2---|Good 
154 


52. 


Urban land: 
composition and behavior of the whole mapping unit. 


poor. 


erre [Very 


Tullahassee: 


1 
1 
i 
1 
I 
t 
E 
i 
i 


Rock outcrop 
part. 


poor. 


Shidler part----|Very 


Shidler: 
150 


wild- 
life 


legumes! ceous{trees plants! 
lants! 


| Poor 
I 


1 
1 


Y] مم مه سا ما ممم سن ما‎ f GOO 


Radley 


i 
1 
1 
t 
1 
! 


Severn: 
نی‎ Good 


وا O‏ سیت وا 


Osage 
18 واه موه مسب‎ 


Pits: 
16. 


Range- 
land 


tential as habitat for-- 
wild- 
life 


wild- 
life 


land 


Hard- IConif-l 
erous|Shrubs|Wetland| 
i 
I! 


tentia 


Iplants 


t 
! 


itat el 


t 
t 
1 


h 


f 


Iherba-Í wood 


IGrasses| Wild 
and 


Soil name and 
map symbol 
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ticity 


Plas- 
index 


! 
1 
1 
| 
| 


{Liquid 
limit 


! 
| 


| 200 


uo 


sieve number-- 
| 10 | 
1 


Percentage passing 


Absence of an entry means data were not estimated] 
4 


SOIL SURVEY 
lassification 


Unified 


See footnote at end of table. 


1 1 
1 1 
IDepth USDA texture I 
i 

i i 


Soil name and 
map symbol 
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TULSA COUNTY, OKLAHOMA 


NP-7 


«30 


22-31 
25-40 


<34 


20-37 
45-70 


48-65 


20-37 
45-70 


48-65 
20-7 
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51-65 
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! I | Classification |Frag- 
Soil name and {Depth} USDA texture | Iments 
map symbol | | Unified | AASHTO | > 3 
i ! ches 
| In | ! t | Pet 
Niotaze: | ! ! | i 
136: I l | d I 
Darnell part----! 0-3 |Cobbly fine SM, SC, ÎA-N ! 0-20 
! | sandy loam, I ML, CL f ! 
| 3-12iFine sandy loam,|SM, SC, [A-4 | 0-20 
|| | loam, cobbly | ML, CL | 
| | loam. | i i 
12-2201 0 In | ساد | ساب‎ 
١ | bedrock. ! I ! 
! ! ! ! l 
137: i I i l l 
Niotaze part----| 0-13ÍlCobbly fine ISM, ML, [A-2-h, | 0-25 
! | sandy loam, | SM-SC, | A-4 
| { fine sandy | CL-ML | ! 
i { loam. H { i 
[13-32ÌSilty clay, ICH, CL — |A-T-6, | 0-5 
! | silty clay d | ۸-6 ! 
| I loam, clay. ! ! ! 
132-601 Weathered I --- | --- | --- 
! | bedrock. l ! i 
I ! t H i 
Darnell part----| 0-3 lCobbly fine ISM, SC, [A-4 | 0-20 
| sandy loam. | ML, CL | 
1 3-12|Fine sandy loam,!SM, SC, IAN | 0-20 
! | loam, cobbly I ML, CL | 
! | loam. ! i ! 
112-221 Weathered | --- | --- | --- 
1 | bedrock. I ! | 
i ! l 1 ! 
Urban land part. | | ! | | 
1] t 
Oil-waste land: ! | ! ! l 
38. ! 1 I 1 ! 
1 1 1 [| 1 
t 1 t 1 t 
Okay: i | i I i 
39, HO, 41, h2----! 0-12lLoam---------- !ML, CL ÍA-h ! O 
112-461Clay loam, loam,{SC, CL, {A~4, A-6! O 
pmi | sandy clay | ML, SM | I 
i | loam. d 
I86-70!ÍLoam, sandy claylSM, SC, |A-N, A-61 O 
! | loam, fine I ML, CL | i 
I I sandy loam. ! ! ! 
i 1 i ! ! ! 
Okemah | 1 | i 
Yer سد بد مہ یہ مل‎ : 0-201Silt loam----- ICL, ML mn ! 0 
i t A 1 
120-48]Silty clay, ICL, CH, |A-T ! 0 
1 | clay, silty | MH, ML | | 
1 | clay loam. ! i | 
| 18-68 Silty clay---- ICL, CH Ka ! 0 
1 1 1 1 
144: ! ! i | i 
Okemah part----- | 0-171Silt loam----- ICL, ML ICH, ! 0 
! f | A-6 i 
117-54!Silty clay, ICL, CH, |A-T Io 
i | clay, silty | MH, ML | i 
! ! elay loam. ! : ! 1 
I55-66[Silty clay---- ICL, CH 1A-T ! 0 
H 
1 t f 1 
Parsons part----| O=14[Silt loam----- IML, CL, Th, 8-6! 
! I | CL-ML | d 
‌ء,‎  —IAI'A FI? pm CH اسا‎ 1 0 
t t 1 
Carytown part---! 0-467 loam----- ICL-ML, CLÎA-U, A-6! 0 
[18-1 {Silty clay------lCH 18-7 Io 
.4 1-614 Silty elay------ f CH BU ! 0 
t t 


at end of table. 


See footnote 


{This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the 


composition and behavior of the whole mapping unit. 
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10-6215115 loam, siltylML, CL 
clay loam, 
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TULSA COUNTY, OKLAHOMA 


See mapping unit description for 


of the whole mapping unit. 
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This mapping unit is made up of two or more dominant kinds of soil. 


the composition and behavior 
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The symbol < means less than; > means 


TULSA COUNTY, OKLAHOMA 


TABLE 19.--SOIL AND WATER FEATURES 


[Absence of an entry indicates the feature is not a concern. 
greater than] 


See footnote at end of table. 
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This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the 
composition and behavior of the whole mapping unit. 
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TABLE 20.--CLASSIFICATION OF THE SOILS 


1 
1 

Soil name ! Family or higher taxonomic class 
i 


Fine, montmorillonitic, thermic Vertic Argiudolls 
Fine-loamy, siliceous, thermic Typic Argiudolls 
Fine, mixed, thermic Albic Natraqualfs 

Fine-silty, mixed, thermic Typic Argiudolls 
Coarse-silty, mixed, thermic Fluventic Hapludolls 
Coarse-loamy, mixed, thermic Fluventic Hapludolls 
Loamy, siliceous, thermic, shallow Typic Hapludolls 
Loamy, siliceous, thermic, shallow Udic Ustochrepts 
Fine, mixed, thermic Aquic Paleudolls 

Clayey, mixed, thermic Typic Hapludults 

Fine, mixed, thermic Aquic Argiudolls 

Sandy, siliceous, thermic Psammentic Paleudalfs 
Loamy, siliceous, thermic Lithic Dystrochrepts 
Fine-loamy, mixed, thermic Typic Paleudalfs 
Loamy-skeletal, mixed, nonacid, thermic Udalfic Arents 
Sandy, mixed, thermic Typic Udifluvents 

Loamy, siliceous, thermic Arenic Paleudalfs 

Clayey over loamy, mixed, thermic Vertic Hapludolis 
Fine-loamy, siliceous, thermic Typic Hapludults 
Fine-silty, mixed, thermic Typic Argiudolls 
Fine-silty, mixed, thermic Typic Argiudolls 
Fine-silty, mixed, thermic Typic Paleudolls 

Fine, montmorillonitic, thermic Aquic Paleustalfs 
Fine-loamy, mixed, thermic Typic Argiudolls 

Fine, mixed, thermic Aquic Paleudolls 

Fine, montmorillonitic, thermic Vertic Haplaquolls 
Fine, mixed, thermic Mollic Albaqualfs 

1130161 اسسمسسسسسمسسسسسمسسسس‎ Fine-silty, mixed, thermic Fluventic Hapludolls 


SOV CF Maw me m مه‎ ma ma مه‎ =e ma مه مه مهم‎ ee «| Coarse-silty, mixed (calcareous), thermic Typic Udifluvents 
Shidler------ —————À ! Loamy, mixed, thermic Lithic Haplustolls 
Tullahassee-------- eo! Coarse-loamy, mixed, nonacid, thermic Aguic Udifluvents 


Wynonae—-—— ne Fine-silty, mixed, thermic Cumulie Haplaquolls 
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Accessibility Statement 


The Natural Resources Conservation Service (NRCS) is committed to making its 
information accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
(800) 457-3642 or by e-mail at ServiceDesk-FT C@ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The USDA Target Center can convert USDA information and documents into 
alternative formats, including Braille, large print, video description, diskette, and 
audiotape. For more information, visit the TARGET Center's Web site (http://www. 
targetcenter.dm.usda.gov/) or call (202) 720-2600 (Voice/TTY). 


Nondiscrimination Policy 

The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual's income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities.) 


To File an Employment Complaint 

If you wish to file an employment complaint, you must contact your agency's EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint filing file.html. 


To File a Program Complaint 

If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint filing cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


SOIL ASSOCIATIONS* 


DEEP TO MODERATELY DEEP, LOAMY, WELL DRAINED TO SOMEWHAT 
POORLY DRAINED SOILS ON UPLANDS. 


DENNIS—BATES association: Deep and moderately deep, very gently sloping 
through sloping, moderately well drained or well drained, loamy soils that have 
a loamy or clayey subsoil over clayey sediments or sandstone; on uplands. 


OKEMAH—PARSONS association: Deep, nearly level, moderately well drained 
and somewhat poorly drained, loamy soils that have a loamy or clayey subsoil; 
on uplands. 


OKAY—KAMIE association: Deep, nearly level through sloping, well drained, 
sandy or loamy soils that have a loamy subsoil over loamy sediments; on uplands. 


APPERSON—NEWTONIA—CATOOSA association: Deep, very gently sloping and 
gently sloping, moderately well drained and well drained, loamy soils that have a 
loamy and clayey subsoil over loamy or clayey sediments or limestone; on uplands. 


DEEP, LOAMY OR CLAYEY, WELL DRAINED TO POORLY DRAINED SOILS 
ON FLOOD PLAINS. 


OSAGE—WYNONA association: Deep, nearly level, poorly drained and somewhat 
poorly drained, loamy or clayey soils that have a loamy or clayey subsoil over 
loamy or clayey sediments; on flood plains. 


CHOSKA-SEVERN association: Deep, nearly level, well drained, loamy soils over 
loamy and sandy material; on flood plains. 


SHALLOW TO DEEP, LOAMY OR GRAVELLY TO STONY LOAMY, SOMEWHAT 
EXCESSIVELY DRAINED TO SOMEWHAT POORLY DRAINED SOILS ON 
UPLANDS. 


COWETA—ERAM association: Shallow to deep, very gently sloping through moderately 
steep, somewhat excessively drained to moderately well drained, loamy soils that have 
a loamy or clayey subsoil over shale or sandstone; on uplands. 


NIOTAZE—DARNELL association: Moderately deep to shallow, gently sloping through 
steep, somewhat poorly drained or somewhat excessively drained, gravelly to stony, 
loamy soils that have a gravelly to stony, clayey or loamy subsoil over shale or sand- 
stone; on uplands. 


ENDERS—HECTOR association: Deep to shallow, very gently sloping through steep, 
well drained, gravelly to stony, loamy soils that have a gravelly to stony, loamy or 
clayey subsoil over shale or sandstone; on uplands. 


*Texture refers to the surface layer unless otherwise noted. 
Compiled 1976 
Edch area outlined on this map consists of 
more than one kind of soil. The map is thus 


meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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OKLAHOMA AGRICULTURAL EXPERIMENT STATION 


SOIL LEGEND 


Soil names followed by the superscript 1/ are broadly defined units. The 
composition of these units is more variable than that of the others in the 
survey area but has been controlled well enough to be interpreted for the 
expected use of the soils. 


SYMBOL NAME 


Apperson silty clay loam, 1 to 3 percent slopes 
Apperson silty clay loam, 3 to 5 percent slopes 


Bates loam, 1 to 3 percent slopes 
Bates-Coweta complex, 3 to 5 percent slopes 


Catoosa silt loam, 1 to 3 percent slopes 

Catoosa-Rock outcrop complex, 1 to 8 percent slopes 
Choska very fine sandy loam 

Choska-Severn-Urban land complex 

Cleora fine sandy loam 

Coweta-Bates complex, 2 to 6 percent slopes 
Coweta-Eram-Urban land complex, 3 to 12 percent slopes 


20000 SH ایم‎ 


Dennis silt loam, 1 to 3 percent slopes 

Dennis silt loam, 3 to 5 percent slopes 

Dennis silt loam, 2 to 5 percent slopes, eroded 
Dennis-Carytown complex, 1 to 3 percent slopes 
Dennis-Radley complex, 0 to 12 percent slopes 
Dennis-Urban land complex, O to 5 percent slopes 


Enders-Hector complex, 5 to 30 percent slopes 
Eram silty clay loam, 3 to 5 percent slopes 
Eram-Coweta complex, 5 to 15 percent slopes 


Glenpool loamy fine sand, 3 to 15 percent slopes 
Hector-Linker complex, 1 to 5 percent slopes 


Kamie loamy fine sand, 3 to B percent slopes 
Kamie fine sandy loam, 1 to 3 percent slopes 
Kamie-Urban land complex, 1 to 8 percent slopes 
Kanima soils, 3 to 50 percent slopes 1/ 
Kiomatia soils 1/ 


Larton-Glenpoo! complex, 0 to 3 percent slopes 
Latanier clay 
Lula silt loam, 1 to 3 percent slopes 


Mason silt loam 


Newtonia silt loam, 1 to 3 percent slopes 

Newtonia silt loam, 3 to 5 percent slopes 

Niotaze-Darnell complex, 3 to 15 percent slopes 

Niotaze- Darnell complex, 15 to 25 percent slopes 

Niotaze- Darnell complex, 25 to 45 percent slopes 
Niotaze-Darnell-Urban land complex, 3 to 25 percent slopes 


Oil-waste land 

Okay loam, 0 to 1 percent slopes 

Okay loam, 1 to 3 percent slopes 

Okay loam, 3 to 5 percent slopes 

Okay loam, 2 to 5 percent slopes, eroded 

Okemah silt loam, 0 to 1 percent slopes 
Okemah-Parsons-Carytown complex, 0 to 1 percent slopes 
Osage silty clay 


Pits 


Radley silt loam 
Radley soils 1/ 


Severn very fine sandy loam 
Shidler-Rock outcrop complex, 1 to 12 percent slopes 


Tullahassee fine sandy loam 
Urban land 


Wynona silty clay loam 
Wynona-Urban land complex 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 


CeA 


ESCARPMENTS 
Bedrock سا‎ 
(points down slope) 
Other than bedrock Tr. 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 


Stony spot, very stony spot 


Sanitary land fill 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 


Indian mound (label) 
Located object (label) 
Tank (label) 

Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 
Wet spot 


Sewage lagoon 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
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